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Exhibit "A"

CERTIFICATION

Pursuant to N.J.A.C. 7:26C-1.2(b)

Regarding the Revised Remedial Investigation Report dated February 2002 for the

former vyest End Gas Works site located in Jersey City, New Jersey:
-M

' | - i"
"I certify, \under penalty of law, that the information provided in this document is true,

accuratel and complete. I am aware that there are significant civil penalties for

knowingly submitting false, inaccurate, or incomplete information, and that I am

committing a crime of the fourth degree if I make a written false statement that I do

not believe to be true. I'am also aware that, if;I knowingly direct or authorize the

violation |o/ any statute, I am personally liable for the penalties."

SCHOOR DEPALMA

Robert Kiinze

Typed/Printed Name Title

Signature Date

Sworn toiand subscribed before me on this
MtCHELEZlEUNSKI

NOTARY PUBLIC OF NEW JERSEY
My Commission Expires Sept. 21, 2003

??^ day of ^ 2002:

Signature of otary Public

(Stamp and Seal/Commission Expiration Date) ;
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Exhibit "B"

CERTIFICATION

Pursuant to N.J.A.C. 7:26C^1 ?2(b)

Based onthe Certification of Robert Kunze of SchoorDeRaima dated February z£

2002 (attached hereto) and information obtained in connection with my status as

Project Manager for the preparation of the "Revised Remedial Investigation Report"

regardingfPSE&G's former West End Gas Works site W Jersey City, New Jersey:

"I certify* under penalty of law, that the information provided in the 'Revised

Remediai\ Investigation Report, Former West End Gas Works, Jersey City, New

Jersey" dated February 2002, is true, accurate and complete. I am aware that there

are significant civil penalties for knowingly submitting false, inaccurate, or incomplete

information, and that I am committing a crime of the fourth degree if I make a written

false statement that I do not believe to be true. I am also aware that, if I knowingly

direct ordauthorize the violation of any statute, I arn personally liable for the

penalties." ^"

PSEG SERVICES CORPORATION

Craig W.lVeprek, P.E. Project Manager

Typed/Printed Name Title

2- 2_-7

SignaturejL/

Sworn toland subscribed before me on this
jiMtCHH£ZIELINSKI

Date

•day-of

NOT^RYPUBUC OF NEW JERSEY
'My Ccmmswri&q»BS Sep. 2\, 2003

2002:

-̂ L
^Signature of Notary Public

(Stamp arid Seal/Commission Expiration Date)

921010007
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Exhibit "C"

CERTIFICATION

Pursuant to N.J.A.C. 7:26C-1.2(c)

Based on trie Certification of Robert Kunze of Schoor DePalma dated February t?,

2002 (attached hereto as Exhibit "A") and the Certification of Craig W. Veprek dated

February 2&. 2002 (attached hereto as Exhibit "B"): -
P ' ' ~:-

"/ certify, under penalty of law, that I have personally examined and am familiar with

the 'Revised Remedial Investigation Report, Former West End Gas Works, Jersey

City, New 'Jersey' dated February 2002, and that, based on my inquiry of those

individuals I immediately responsible for obtaining the information, I believe the

submitted information is- true, accurate and complete. I am aware that there are

significant civil penalties for knowingly submitting^ false, inaccurate, or incomplete

information^and that I am committing a crime of the fourth degree if I make a written

false statement that I do not believe to be true. I am also aware that, if I knowingly

direct or authorize the violation of any statute, I am personally liable for the

penalties." n

PSEG SERVICES CORPORATION

Stanley LaBruna Vice President- Environment. Health and Safety

Typed/Printed Name Title

-Signature

Sworn to ahd subscribed before me on this

Date

day of 2002:

(Stamp and
Signature&\ Notary Public

Seal/Commission Expiration Date)

MARILYN G. ROMANO
NOTWfY PUBUC Ori«W JBSY
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EXECUTIVE SUMMARY

This!Revised Remedial Investigation Report (RIR) presents the findings of recent
environmental investigations conducted at the former manufactured gas plant (MGP)
facility known as the former West End Gas Works (Site) in Jersey City, New Jersey.

Thisjsite is comprised of Blocks 605, 606, 607, 647, 649, 651, 652, 654, 655, 656,

657,1658 and 660 as shown on the tax map for Jersey City, New Jersey.

The investigations were conducted to characterize environmental conditions at the
Site] for purposes of evaluation and selection of appropriate remedial alternatives.
PSEG Services Corporation (PSEG SC) has conducted this investigation on behalf
of Public Service Electric and Gas Company (PSE&G) with oversight provided by
theiNew Jersey Department of Environmental Protection (NJDEP) in accordance
with a Memorandum of Agreement (MOA) that was entered into by the parties on

dated April 30, 1998.

i! -, :".
PSE&G became owner of the Site upon purchase of the Holland Companyi i - . - . - , , . . . - .
properties in 1914 and the merging of Hudson County Gas Company in 1939. The
MGP operated for more than 58 years (approximately 1868 to 1926) using coal and
oil to produce gas and as a peak shaving facility from 1941 until 1985. Byproducts
from the MGP process, consisting mainly of petroleum related compounds, had
be'en identified in soils and ground water beneath the Site during previous
investigations (BCM, 1989; HLA, 1999a and 1999b).

The Site consists of four Parcels. Parcels 1, 2 and 3 are currently fenced and
controlled by PSE&G. Parcel 4 is partially fenced and occupied by other parties.

Parcel 1 comprises the western portion of the Site borders the Hackensack River. The
southern portion of Parcel 1 is vacant. The northern portion is occupied by two natural
gas metering and regulating (M&R) stations. ̂ Parcel 2 comprises the northern portion
of jthe Site. The eastern portion of Parcel 2 is occupied by the PSE&G East Jersey
District Gas Distribution headquarters and the Jersey City Appliance Service Business
Unit. The western portion of Parcel 2 is vacant/and is used for storage. Parcel 3 forms
the central portion of the Site and is vacant. -Parcel 4 comprises the southern portion of
the Site. Parcel 4 is currently occupied^by an Exxon service station, a PSE&G
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electric substation and an equipment yard operated by Standard Wreckers and

Excavators, Inc. (Standard).

The!work conducted during this Remedial Investigation (Rl) and Supplemental

Remedial Investigation (SRI) consisted of the following

Determining the lateral extent of the peat layer underlying fill materials

across the Site.

Delineating the extent of non-aqueous phase liquids (NAPLs), identified as

tar-like material (TLM) and oil-like material (OLM) at the Site.

Collecting and analyzing surface and subsurface soil samples from 15

Areas of Concern (AOC) to evaluate the extent of constituents that are

related to historical MGP operations at the Site at concentrations above

current NJDEP Soil Cleanup Criteria (SCC). This includes delineating

Site-related contamination to the extent necessary to select appropriate

remedial alternatives.

Evaluating Site-related contamination in areas not previously investigated.

Characterizing ground water conditions at the Site.

Evaluating Site conditions with regard to the potential for natural
attenuation of the organic constituents identified in the ground water.

Investigating the adjacent Hackensack River bed for Site-related

contamination.

The salient findings of this Rl for each of the seven items listed above are presented
below: *

* The peat layer underlies most prthe Site. The peat layer extends across

;-- Parcels 1 (western portion of the Site along the Hackensack River) and 3

(center of Site) and underlies roughly two thirds of Parcel 2 (northern
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portion of the Site). The peat layer appears to pinch out beneath the

easternmost portion of the Site. Evidence from several areas of the Site

suggests that the peat layer has been breached and/or partially eroded in

isolated areas. These features are associated with construction of several

onsite structures and possible down-cutting by historical stream channels.

NAPLs were identified across the southern portion of Parcel 1 and the

western portion of Parcel 2. The NAPLs appear to be generally confined

above the peat layer. However, data from two soil borings conducted

during a geotechnical evaluation, separate from this Rl, suggest that

NAPLs have migrated to deeper zones near the Hackensack River.

The extent of constituents at concentrations above current NJDEP SCC

has been delineated adequately for the purposes of selecting and

designing an appropriate remedial action.

Soil borings were completed and sampled in areas of the Site that had not

been previously investigated. Field observations and analytical results

from samples collected at these locations have been used to delineate the

overall extent of affected soil at the Site.

Results of ground water sampling were generally consistent with the

findings of the Site Investigation (SI). Benzene appears to be present in

ground water a'cross most of the Site. Ground water in AOC-1A above
and below the peat layer has been affected. Ground water above the peat

layer in AOCs 2A, 2D and 3B has been affected; however, the ground

water below the peat layer in these two AOCs does not exhibit significant

evidence of impact. Ground water samples collected from wells installed

during the Rl near former underground storage tank (UST) areas did not

exhibit evidence of impacts other than elevated benzene concentrations,

which appear to be present across most of the Site.

During the Rl, data were collected to evaluate the potential for natural

attenuation of the organic constituents identified in the ground water.

Several indicator parameters were used to evaluate the potential for

biodegradation as a part of the natural attenuation process. The indicator
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f»

parameters suggested low to high potential for biodegradation at the

various wells across the site. Overall, conditions in the deeper zone

suggested a greater potential for biodegradation than conditions in the

shallow zone.

During the SRI, a series of borings were completed to investigate the

extent of TLM in the river and to collect river sediment samples for

analysis. Results of the investigation indicate limited impacts to river

sediments near the relieving platform at the southwestern border of the

Site.
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SECTION 1 INTRODUCTION

1.1 j I BACKGROUND

This Revised RIR was prepared by Schoor DePalma, Inc. (SD) for PSEG SC, which
is conducting Rl activities at the Site. PSEG SC is performing this work on behalf of

PSS&G.
; j
; i

Thi£ 'Revised RIR presents the results of Rl activities as described in the Remedial
Investigation Work Plan (RIWP) prepared by Harding Lawson Associates (HLA)
dated October 1999 and SRI activities as described in the Supplemental RIWP
(SRiyVP) prepared by SD dated June 2001. This RIR also presents an evaluation
for the data generated with regard to the data quality objectives (DQO) for the.
project and presents recommendations for each AOC identified.

i i
j i

The'jRI is being conducted and reported in accordance with the NJDEP Technical
Requirements for Site Remediation at New Jersey Administrative Code (N.J.A.C)
7:26JE, Subchapter4.

i j

This; RIR considers the results of the following previous investigations that were
use'd to develop the Rl and SRI scopes of work.

• .'; Preliminary Evaluation and Prioritization of 15 Manufactured Gas Plant
!j Sites prepared by BCM Engineers and dated February 1989

• )j Preliminary Assessment Report prepared by Langan Engineering and
11 Environmental Services, Inc. (Langan) and dated June 9,1998

Site Investigation Report (SIR) prepared HLA and dated April 1999

Supplemental SI (SSI) activities reported in the RIWP (HLA, 1999b)

This RIR concludes with PSEG SC's recommendations to address environmental
conditions at the Site. This Rl has met the DQOs necessary to develop a Remedial
Action Selection Report (RASR) and to proceed with the remedial action.

I i

PSEG SC is submitting this report in accordance with the requirements of a MOA by
and between NJDEP and PSE&G dated April 30, 1998.
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PSEG SC has retained SD as its environmental consultant for preparation of this

RIRfand completion of the Rl and SRI.
H

1.2* REPORT ORGANIZATION

This RIR includes the following sections:
M
ij

ThefsiTE HISTORY section (SECTION 2) presents information on the Site location

and[pperating history, as well as regulatory information about the Site.

ij
Thej ENVIRONMENTAL SETTING section (SECTION 3) presents a description of

the;Site, geology, hydrogeology, results of a well records search, and a summary of

previous investigations at the Site.

REMEDIAL INVESTIGATION ACTIVITIES section (SECTION 4) provides a

description of the AOCs at the Site, a summary of the DQOs presented in the RIWP

and SRIWP for the Site, a summary of the activities proposed in the RIWP and

SRIWP and any subsequent modifications.

Thej TECHNICAL OVERVIEW OF REMEDIAL INVESTIGATION section (SECTION

5) presents a discussion of the reliability of the laboratory analytical data, a summary

of Rl results, and a description of significant events impacting results.

iJ
Thi? PRESENTATION OF FINDINGS section (SECTION 6) presents the results of

thejRI. This section is organized by AOC for area-specific investigations, followed
h

byfSite-wide investigations and ancillary activities.•
The SUMMARY AND CONCLUSIONS section (SECTION 7) summarizes the data

collected through the Rl and SRI from a Site-wide perspective. Subsections on

remnant MGP structures, Site geology and hydrogeology, and the nature and extent

of[contamination are presented. An evaluation of the project DQOs is also provided.
fi
!J

Ttiie RECOMMENDATIONS section (SECTION 8) introduces prospective remedial

activities for the Site. Details on proposed activities will be presented in the RASR.

REFERENCES section (SECTION 9) presents a list of selected references.
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Volume 2 of this RIR contains the figures referenced. Volumes 3 and 4 contain the
'!

appendices referenced. The appendices include a recent tax map, NJDEP

Computer Radius Search Results, Data Review Reports, Electronic Data

Deliyerables, Soil Boring Logs, Geotechnical Test Trench Logs, Geotechnical Test

BorirVg Logs, Vertical Hydraulic Testing Results, Monitoring Well Logs, Monitoring

Well'iCompletion Records and Ground Water Sampling Field Data. Copies of the

laboratory analytical results sheets are presented in Volumes 5 through 10.

t.
f'

I'i
H
H
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; SECTION 2 SITE HISTORY

2.1 11 SITE LOCATION

The'iSite is located in an industrial area in the western side of Jersey City, New
i

Jersey, along the Hackensack River (Figure 2-1). The Site is divided into four

parcels, occupying a total area of approximately 33 acres (Figure 2-2). The four

parcels are identified as follows.

. i
Parcel 1 (Blocks 652 and 654): Bordered on the northwest by the Hackensack River,

on the southwest by Howell Street, on the southeast by Duffield Avenue and on the

northeast by a railroad right-of-way (approximately 9 acres).

Parcel 2 (Blocks 655, 656, 657, 658 and 660): Bordered on the northwest by Duffield

Avenue, on the northeast by vacated Meadow Street, on the southeast by James

Avenue and on the southwest by St. Paul's Avenue (approximately 13 acres)

i j
Parcel 3 (Blocks 647, 649 and 651): Bordered on the northwest by Terminal Ventures,

IncJ.j property, on the northeast by St. Paul's Avenue, on the southeast by Charlotte

Avenue and on the southwest by Howell Street (approximately 9 acres)
• i
| i

Parcel 4 (Blocks 605, 606 and 607): Bordered on the northwest by Duffield Avenue,

onj the northeast by Howell Street, on the southeast by Charlotte Avenue and on the

southwest by the Wallis Avenue traffic circle (approximately 2 acres).

• i

For consistency with previous reports, the Lot and Block numbers referenced in this

rep'ort are based on historical tax maps. Following closure of a number of streets
i i

thai previously crossed and construction of new roads in the area, identification of

the lots and blocks were changed. Appendix A includes a copy of a tax map for

Jerjsey City dated October 3,1977 showing the revised lot and block nomenclature.1 1
|i1 1

2.2 OPERATING HISTORY
j j

2J2.1 Site History
i ^

Trris section presents a discussion of the Site history based on a review of available

documents. The following documents were used to develop the history of the Site:
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• Sanbom Fire Insurance Maps Dated:

1896 (Partial coverage)

1910
r 1950

1956 (Photo-mosaic)

r • Hopkins Atlas Maps Dated

1873

r 1908

1919

• Site Plans Dated

1972 (Partial coverage) Property Plan A-85-1

• Title and Deed Search Information

Between 1868 and 1869 the Peoples Gas Light Company of Hudson constructed the

original MGP on the eastern portion of Parcel 1 and the southwestern portion of Parcel

2. Between 1902 and 1924 the Site was expanded by the acquisition of various

properties forming the major portions of the current Site. The MGP manufactured gas

from circa 1869 to 1926. Operations were reactivated in 1941 to manufacture gas

during the winter months and continued until 1964. From 1965 until 1985 the Site

served as a peak-shaving facility to supplement supplies of natural gas during periods

of high demand. In 1985, all gas manufacturing facilities were retired from service.

Between 1985 and 1995, all surface structures associated with the former MGP

operations were razed from the Site.

According to available information, the plant utilized the following gas manufacturing

processes: the coal gas manufacturing process, the reformed natural gas process, the

modified air-jet gas process, the cold enrichment gas process, the cyclic catalytic

petroleum air-gas process, the oil gas process, and the liquefied petroleum air-gas

process. Section 2.2.2 presents a detailed discussion of these processes.

With the introduction of natural gas to PSE&G's system in the mid-1950s, natural gas

metering and regulating stations were constructed and later upgraded at the Site. Two

natural gas metering and regulating stations are currently active at the Site.

Details regarding historical Site operations and ownership are discussed below.
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2.2.2 History of Ownership and Operations

This section describes the history of MGP operations since 1868 based on existing

records. The SIR (HLA, 1998) included the results of a title search performed on July

12,1995 that identifies the 67 property transactions that occurred at the Site. The SIR

included a detailed discussion of Site history including the names of owners and

operators, the dates of ownership by each owner, the dates of operation by each

operator and a description of past industrial/commercial usage of the Site by each

owner and operator.

In 1868, the original Site operated by the Peoples Gas Light Company of Hudson was

located in the northeastern section of Parcel 1 (Block 654) north of St. Paul's Avenue

and on the southern section of Parcel 2 (Block 658). In 1884, the United Gas

Improvement Company acquired operational control of the Site by lease. Based on

available information, the original MGP operations consisted of coal gas manufacturing

and 'appear to have been limited to the southern section of Parcel 2. Figure 2-4 shows

the approximate location of MGP facilities in 1896.

In 1899, the Peoples Gas Light Company of Jersey City (formerly the Peoples Gas

Light Company of Hudson) consolidated with other entities to form the Hudson County

Gas Company. The United Gas Improvement Company surrendered its lease to the

Hudson County Gas Company that year.

In 1903, Public Service Corporation leased the Site. The following facilities were

identified in an inventory of structures at the Site in 1903 prepared in conjunction with
Public Service Corporation.

- 1

Parcels 1 and 3

• Factory buildings - 41' x 61' x 23' high

• Foundation purifier house - 100' x 94' x 4' high

• !-Stable - 32' x 49' x 22' high

• ; Condenser foundation - 10' x 10' x 7' high
M a

• : jStore house A - 50' x 135' x 21' high

• ; jStore house B - 30' x 60' x 21' high

• :Dwelling house - 17' x 21' x 12' high

• Shed (abandoned) - 57' x 201 x 22' high
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• Stable (abandoned) -17' x 24' x 10' high

• Dwelling (abandoned) -13' x 18' x 9' high

• Halls dock-216'x 39'

• Stevens dock - 230' x 30'

• Dwelling house (abandoned) -19' x 24' x 13' high

• Foundation oil tank #1 - 60' diameter x 6' high

• Dwelling 25' front x 31' deep on block 660

Parcel 2, Lot 658

• Exhauster and engine room - 42' x 40' x 31' high

• Photometer and old exhauster room - 25' x 40' x 31' high

• Boiler house - 30' x 32' x 27' high

« Old generator house - 30' x 32' x 27 high

• Retort house (used as storeroom) - 33' x 19' x 19' high

• Coal shed (used as storeroom) - 25' x 12' x 12' high

• Experimental building (used as storeroom) -16' x 20' x 13' high

• Old boiler house (used as storeroom) - 25' x 12' x 12' high

. Oxide shed - 25' x 12' x 12' high

• Stable and wagon shed - 22' x 13' x 17' high with a frame shed 24' x 12' x 11' high

• Dwelling house (of no value) 17' x 23'

• Gas holder #1 - 2,000,000 cubic feet capacity

• Gas holder (abandoned) 98,018 cubic feet capacity

Between 1903 and 1905, the remainder of Parcels 1 and 2, roughly half of Parcel 3

and a portion of Parcel 4 were acquired through multiple transactions. Between 1905

and 1909 the Site was enlarged and new MGP facilities were constructed. Figure 2-5

identifies the approximate facility layout in 1910. Hudson County Gas Company

acquired the remainder of the Site through subsequent transactions. Presumably,

most of the transactions were completed before 1926. Figure 2-6 identifies the

approximate extent of properties comprising the Site in 1878, 1905, and 1933,
respectively.

In 1926 gas manufacturing was discontinued and the facility was placed on a stand-by

status until approximately 1941 when it was reactivated. Hudson County Gas

Company merged with and into PSE&G in 1939.
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From 1941 until 1964, the Site was used to manufacture gas only during the winter

months.

In 1946, the Site was reactivated as a carbureted water gas manufacturing plant.

Liquid petroleum gas-air facilities were added in 1949. With the advent of natural gas

in 1950, the gas producing equipment was modified to permit fuel bed reforming of

natural gas, air-jet gas facilities were added, and enrichment was carried out with

natural gas. In 1950, Transcontinental Gas Pipeline Corporation (TGP) constructed a

natural gas M&R station on the Site and Public Service acquired the southern comer of

Parcel 1 (Block 652, Lot 5).

In 1953, PSE&G constructed a natural gas M&R station onsite.

Bloqk 606 Lot 2, which comprises a portion of Parcel 4, was transferred to the PSE&G

Electric Department through two transactions in 1952 and 1963. An electrical

substation currently occupies this area.

i
In 1964, PSE&G sold the property acquired in 1950 and another portion of Parcel 4,

consisting of Lot 606.1 to Standard. Also, in 1964, the gas distribution system served

by the plant was converted to straight natural gas. The production of fuel bed and

catalytic reforming of natural gas and kerosene was discontinued along with the use of

air jet and enrichment gas. High Btu oil gas producing equipment using kerosene as a

feed stock was installed in 1964.

In 1967, PSE&G sold Block 606.1, Lot 3 on Parcel 4 to Humble Oil and Refining

Coijnpany.
1 !

j

TGP constructed a second M&R station onsite in the late 1960s.

' i

Following the introduction of natural gas into PSE&G's service territory, the Site

became an auxiliary gas manufacturing facility in 1965. From 1965 until 1985, the
i j

facility served in a peak shaving capacity, manufacturing oil gas and liquefied

petroleum air-gas mixtures during periods of high demand to supplement natural gas

supplies to PSE&G's customers.
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As of July 1, 1985, the gas manufacturing facilities were retired from service. The

MGP facilities were removed and the Site was razed between 1985 and 1995. Figure

2-3 presents the current facility layout.

In 1986, PSE&G constructed two new natural gas M&R stations and TGP modified the

M&Ri station that had been constructed in the 1960s. These M&R stations are

currently active at the Site.

2.2.3 Materials and Wastes Handled

This 'section identifies raw materials, finished products, formulations and hazardous

substances, hazardous wastes, and pollutants that are or were present on the Site

including intermediates and byproducts.

2.2.3.1 Raw Materials

The primary raw materials historically used in the manufactured gas process at the Site

included:

• Goal

• Coke

• Oil

• Natural gas

• Kerosene

• Propane

• Butane

2.2.3.2 Byproduct and Waste Handling

The primary byproducts and wastes associated with the manufactured gas process
onsite were:

• Ash

• Clinkers

• Tars

• Light oils

• Spent oxides

• Ammonia liquors

• Coke

• Spent catalysts
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The SIR presented a summary of hazardous materials and waste materials handled at

the Site and historical disposal practices as determined during the Preliminary

Assessment (PA). The following sections discuss the primary waste materials

associated with the types of MGP operations that took place at this Site.

Ash

Ash, the residue remaining from the burning of soft and hard coals, was generated in

the steam producing portion of the plant until about 1945, when the boilers were

converted to liquid fuels. Contractors normally removed the ash from the property in

bulk and trucked the material to landfills.

Clinker

Clinker was the residue remaining from the coke used in the carbureted water gas

operations. Clinker was normally removed and disposed of in the same manner as the

ash.

Tars

Tars and tar sludges consist of heavy resinous material that ordinarily accumulated in

portions of the gas cleaning areas. Most of the sludges included high concentrations of

solids. Although the sludges contained constituents of potential concern, primarily

polynuclear aromatic hydrocarbons (PAH), disposed tar sludges are not very mobile in

the environment and therefore remain relatively stable.

Water gas, carbureted water gas and oil gas tars were removed from the manufactured

gas stream usually as an emulsion with water. It was initially stored in separators and
tanks where the water was removed. Tar was sold and transported via tank truck or

barge for use in the road paving and building material industries.

Oils

Drip oil and light oil was removed from the manufactured gas stream by condensers

and precipitators. It was mixed with the tar byproduct and sold with the tar.

Spent Oxides

Iron oxide sponge, a mixture of ferric hydrate and wood shavings, was used to remove

hydrogen sulfide from the gas stream. The sponge was normally regenerated with air

to'reactivate the material. This material became waste when, after several years, it

could no longer be regenerated. Spent oxide box wastes typically contained high
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concentrations of sulfur and cyanide salts. The characteristic blue color of these

wastes resulted from ferrocyanide salts such as Prussian Blue.

Ammonia Liquors

Various aqueous emulsions were formed when water gas was cooled and the water

and oil condensed. A relatively large amount of condensate could form because steam

was injected into the gas generator and was also used in the carburetion step. Most of

these emulsions would be expected to escape the disposal Site relatively quickly.

Coke

Spent coke or off-specification coke may be present. These solid wastes are relatively

stable but may contain teachable concentrations of trace metals. Much of their

adverse environmental effects, such as fugitive dust emissions, would have been

experienced shortly after they were formed.

Spent Catalysts

Spent catalysts associated with the cyclic catalytic reformed gas manufacturing

process may be present. The catalysts typically contained nickel-based salts and may

serve as a source of teachable heavy metals.

2.2.4 Production Processes

This section describes present and past production processes. The Site initially

manufactured gas between 1868 and 1926. In 1926, the facility was placed on

standby until 1941 when operations resumed during only the winter months. Gas

manufacturing operations continued in a limited capacity, during winter months, until
1985. According to available information, the following gas manufacturing processes

were performed at this Site:
. i

• ,Coal gas process (1868 to 1904)

• 'Water gas process (1868 to 1904)

• Carbureted water gas process (1904 to 1964)

• Liquefied petroleum air-gas process (1949 to 1985)

• • Reformed natural gas process (1950 to 1964)

• Modified air-jet gas process (1950 to 1964)

• ,'Cold enrichment gas process (1950 to 1964)

» 'Cyclic catalytic reformed gas process (1954 to 1964)

• Oil gas process (1964 to 1985)
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2.2.4.1 Coal Gas and Water Gas

In 1868, the coal gas and water gas manufacturing processes were initiated at the Site.

These manufacturing processes involved the thermal reduction of coal in retorts to

distill volatile material from the coal. Processes relating to coal gas manufacturing

included coal charging, thermal reduction of coal, gas generation, condensing, cooling,

gas cleanup and storage. Water gas was manufactured through the introduction of

steam into an incandescent bed of hot coke or coal. The manufacturing equipment

included a generator, which contained the incandescent bed, a waste heat boiler and

purifiers. These gas manufacturing processes were used at the Site until about 1904.

2.2.4.2 Carbureted Water Gas

In approximately 1904, the carbureted water gas process replaced the coal gas and

water gas processes. Carbureted water gas was the water gas process enriched with

thermally cracked oil. Carbureted water gas was manufactured by passing steam over

and through an incandescent bed of coke and consisted essentially of hydrogen and

carbon monoxide which was formed following the chemical reaction:

H,O + C -> H2 + CO

The manufacturing equipment consisted of a generator, carburetor, superheater, waste

heat boiler and a wash box. The generator contained the coke bed that was used to

produce water gas and provide heat to the carburetor and superheater. Oil was added

to the carburetor, vaporized, and the vapors thermally cracked. The cracked

hydrocarbons were then fixed into methane, ethane and other gaseous hydrocarbons
in the superheater, which was filled with checker bricks. The thermal value of

carbureted water gas was approximately 525 Btu/cu.ft. The byproducts and wastes

from the carbureted water gas process were clinker, tar, pitch and light oil. Except for

the'standby period from 1926 to 1941, the carbureted water gas process continued at

the Site until 1964 when the gas manufacturing equipment was converted to the oil gas

process.
i

2.214.3 Liquefied Petroleum Air-Gas
1 i

In 1949, liquefied petroleum air-gas manufacturing was also conducted at the Site. In

this process, propane or butane was vaporized and mixed with air. The manufacturing

equipment consisted of a liquid petroleum gas steam vaporizers, air blowers and/or
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jets. This process continued at the Site until the retirement of the manufactured gas

facilities in 1985.

2.2.4.4 Reformed Natural Gas

In 1950, the reformed natural gas process was added. The reformed natural gas

process was a modification of the carbureted water gas process in which natural gas

was used in place of thermally cracked oil. A small amount of light oil (physic oil) was

added to the foul main to reduce solids carryover. The waste associated with this

process was clinker. This process continued at the Site until 1964.

2.2.4.5 Modified Air-Jet Gas

The modified air-jet gas manufacturing process as also added in 1950. This process

used natural gas pressure in conjunction with a venturi to aspirate air into the natural

gas stream. Controlling the amount of air aspirated modified the heating value of the

mixture. No wastes were associated with this process. This process continued at the

Site until 1964.

2.2.4.6 Cold Enrichment Gas

The cold enrichment gas manufacturing process involved adding natural gas to the

various manufactured gas streams to increase the heating value to a desired level.

This gas manufacturing process continued at the Site until 1964.

2.2.4.7 Cyclic Catalytic Reformed Gas

In 1954, the cyclic catalytic reformed gas manufacturing process was added to the

Site. In this process, reformer vessels containing a nickel catalyst were cyclically
heated via combustion gases generated by burning a hydrocarbon in a combustible

shell. In the process cycle, steam was introduced into the combustion shell and natural

gas (methane) was introduced into the reformer vessel. The methane was cracked

into, hydrogen and carbon, which reacted with the steam to produce carbon monoxide

and hydrogen. The waste associated with this process was spent nickel catalyst. This

process continued at the Site until 1964.

2.2:4.8 Oil Gas

In 1;964, oil gas manufacturing began at the Site. In the oil gas manufacturing process,

a light oil (kerosene) was thermally cracked and reformed. Oil gas was produced in a

three-vessel system similar to the carbureted water gas equipment. The water gas

carburetor and generator were converted to vaporizers. Checker bricks replaced the
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coke bed in the generator and were also installed in the carburetor. Number 6 fuel oil

and tar were burned in the vaporizers to heat the checker bricks in the vaporizers and

superheater. Following the heating cycle, kerosene was introduced into vaporizers

and thermally cracked. Gases produced in the vaporizers were then fixed in the

superheater. The byproduct of this process was tar. The oil gas process continued at

the Site until the retirement of the gas manufacturing facilities in 1985.

From 1965 until 1985, the Site served as a peak shaving facility to supplement supplies

of natural gas to customers during periods of high demand. In 1985, all gas

manufacturing facilities were retired from service. Between 1985 and 1995, all surface

structures associated with the former MGP operations were razed from the Site.

2.2.5 Storage and Containments

Former and current containers, storage areas, aboveground and underground storage

tanks at the Site were identified in the Preliminary Assessment Report (PAR ) and SIR.

No surface impoundments, landfills or septic systems were associated with operations

at this Site.

2.2.6 Aerial Photograph Interpretation

The PAR identified a review and interpretation of historical aerial photographs for the

Site and surrounding areas.

2.2.7 Known Discharges

The PAR identified discharges that were known or suspected to have occurred on the
Site. The SIR identified the discharges and presented copies of pertinent
correspondence.

2.2.8 Past Remedial Actions

Other than the clean closure of the two gas holders, no past remedial actions were

reported at this Site. Activities related to the gas holders are discussed in Sections
6.2.6.1 and 6.2.16.1.

2.2.9 Remedies Previously Approved by NJDEP

No past remedial actions were reported at this Site.
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2.2.10 Existing Environmental Sampling Data

The only known existing environmental sampling data were for two surface water

samples collected from the Hackensack River, upstream of the plant and at the plant

discharge. The samples were collected on October 6, 1983 and analyzed by

PSE&G Research Corporation for Priority Pollutant List (PPL) Volatile Organic

Compounds (VOCs), base/neutral extractable compounds (B/N), phenols and

metals. The results were presented in the Preliminary Site Assessment Report for

the facility, dated November 25,1985.

Copies of the above analytical results were included in the SIR. No VOCs. B/Ns or

individual phenols were reported in either surface water sample. Cyanide, total

phenols and five metals, consisting of chromium, copper, mercury, nickel and zinc,

were detected at similar concentrations in both samples.

2.2.11 Known Changes in Site Conditions Since Previous Actions

Other than the activities reported herein, there have been no known changes in Site

conditions since the facility was demolished.

2.2.12 Permits

The PAR and SIR identified the permits associated with this facility.

2.2.13 Enforcement Actions

The SIR presented a summary of enforcement actions related to environmental laws

or regulations as identified during PAR. Available information includes the name of
the enforcing agency, the law or regulation allegedly violated and the date, type,

description and resolution of the violation.

2.3 CURRENT OPERATIONS

Current operations onsite are limited to the natural gas M&R stations on Parcel 1

(Block 652, Lot 1), the PSE&G East Jersey District Gas Distribution headquarters and

the' Jersey City Appliance Service Business Unit located on the eastern portion of

Parcel 2 (Block 656, Lot 1). Figure 2-3 presents the current facility layout. The

PSE&G East Jersey District Gas Distribution headquarters consists of offices, a

parking area for a fleet of service vehicles, refueling facilities, a service garage and

stockpiles of clean soil and maintenance materials. The refueling facility includes two
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gasoline and one diesel fuel concrete-encased above-ground storage tanks, a fuel

dispenser and a 25-bay natural gas refueling area.
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SECTION 3 ENVIRONMENTAL SETTING

3.1 SITE DESCRIPTION

The Site is located in Jersey City, Hudson County, New Jersey (Figure 2-1). The

Site is divided into four parcels occupying approximately 33 acres along the

southeast bank of the Hackensack River (Figure 2-2).

The southwestern portion of Parcel 1 is currently abandoned. This area includes the

vacated portion of St. Paul's Avenue and land extending to the southeastern and

southwestern property boundaries. The northeastern portion of Parcel 1 contains

two natural gas M&R stations, one operated by PSE&G and the other TGP. The

northwestern border of Parcel 1 consists of two relieving platforms and sheet piling

along the river. Several major utilities cross Parcel 1. These include high-pressure

gas pipelines operated by PSE&G and TGP, an oil line operated by Amerada Hess,

a water line and two storm sewers. The water line and one of the storm sewers are

located along the abandoned portion of St. Paul's Avenue. The second storm sewer

crosses the southwestern portion of this parcel.

The southeastern portion of Parcel 2 is currently occupied by the PSE&G East

Jersey District Gas Distribution Headquarters and the Jersey City Appliance Service

Business Unit. The central portion of Parcel 2 is used by PSE&G for storage of

construction materials such as steel road plates, utility poles and gravel. The

remainder of Parcel 2 is vacant.

Parcel 3 is vacant and unpaved.

Parcel 4 is currently occupied by an Exxon service station, a PSE&G electric

substation and an equipment yard operated by Standard.

Parcels 1, 2 and 3 are currently fenced and controlled by PSE&G. Parcel 4 is

partially fenced and occupied by other parties.

3.2, LAND USE

Land use surrounding the Site is mixed commercial and industrial. Streets, facilities,

and landmarks bordering each parcel of the Site are identified in Section 2.1. The
following facilities surround the Site.
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The Site is bordered on the northwest by the Hackensack River. Facilities to the

southwest of the Site include a Terminal Ventures, Inc., tank farm and Standard.

Several commercial establishments are located to the southeast of the Site across

James and Charlotte Avenues. Areas to the southeast of the Site are occupied by

the facilities identified on Parcel 4 and several major thoroughfares including the

Pulaski Skyway and Route 7.

Parcel 3 is bordered on the northwest by Duffield Avenue, on the northeast by St.

Paul's Avenue, on the southeast by Charlotte Avenue and on the southwest by

Howell Street. Several commercial establishments are located southeast of this

parcel, across Charlotte Avenue.

Parcel 4 is bordered on the northwest by the Terminal Ventures, Inc., tank farm, on

the northeast by Howell Street, and on the southeast and southwest by the Wallis

Avenue Traffic Circle and Route 7 West.

3.3 TOPOGRAPHY AND SITE DRAINAGE

The;topography of the Site is generally level. Surface elevations across the Site

range from approximately 6 feet above mean sea level (MSL) near the western edge

of Parcel 1 to approximately 18 feet MSL in the eastern portion of Parcel 2. The

ground surface at the site slopes gently downward from east to west toward the

Hackensack River. Section 6.4 of this RIR presents the results of the topographic

survey performed during the Rl.

3.4 LOCAL SURFACE WATER

Th£ nearest surface water body is the Hackensack River which borders the

northwestern side of the Site. This navigable waterway is used for commercial

shipping and recreational boating. The Hackensack River flows in a southerly

direction to Newark Bay, approximately two miles to the south. There are no public

surface water supply intakes within three miles downstream of the Site.
i

3.5J LOCAL CLIMATE AND RAINFALL

The climate in Hudson County is generally temperate with an average annual rainfall

of approximately 44 inches. The mean annual temperature is 54.8 degrees
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Fahrenheit (°F) with a monthly mean low of 30.6°F in January and a monthly mean

high of 76.4°F in August (National Oceanic and Atmospheric Administration, 1999).

3.6 SOILS

According to the U.S. Department of Agriculture Natural Resources Conservation

Survey, there is no formal soil survey of Hudson County. Based on observations

during the Rl and previous investigations, most of the Site is underlain by fill

consisting of ash-like material (AIM), clinker-like material (CLM), coal fragments,

gravel and demolition debris including brick and concrete fragments. The upper

approximately 18 inches of fill was reworked during Site demolition activities between

1985 and 1995. No documentation is available regarding historical placement of the

underlying fill. Based on the drilling logs and historical Site maps, it appears that much

of the area was filled in the early 1800s to reclaim land from the Hackensack River as-

the city expanded.

3.7 GEOLOGY

The Site is located in the Piedmont Physiographic Province of New Jersey. This

province consists of lowlands and gently rolling hills, which are underlain by shales

and argillites of the Jurassic and Triassic Age Passaic, Stockton and Lockatong

Formations. Areas of relatively higher elevations are associated with the Watchung

lava flows and Palisades intrusion. Much of the area in the Piedmont Province is

overlain with interglacial gravels, glacial till and stratified drift.

A broad lowland, called the Hackensack Valley, exists between the first Watchung
Mountain and the ridge of the Palisades Sill. Most of the lowland is less than 50 feet

above MSL and some areas are tidally influenced. During the last glaciation period

of the Pleistocene Epoch, most of this area was under glacial Lake Hackensack.

Glacial lacustrine clays were deposited in the lake. In recent times, the presence of

these clays has resulted in extensive areas of poorly drained marsh and

meadowlands. Sand and gravel were also deposited during the glaciation and in

some areas these deposits have filled pre-glacial river channels to depths of more

than 200 feet. Low sandstone ridges that parallel the northeast-southwest trend of

the Watchungs and Palisades create upland areas in the Hackensack Valley.

The following geological formations underlie the Site, from oldest to youngest:
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• Stockton Formation

• Lockatong Formation

• Palisades Intrusion

• Glacial Deposits

• Alluvium

Figure 7-1 presents a bedrock geologic map of the area.

3.7.1 Stockton Formation

The Triassic Age Stockton Formation may occur as a very thin formation in the

vicinity of the Site. It is known to be present for a short distance on both sides of the

Palisades. The Stockton Formation is predominantly a light-colored arkosic

sandstone that can contain beds of soft red shale. The Palisades Sill intruded into a

portion of the Stockton Formation. The high temperatures generated by the molten

rock altered the arkosic sandstone several feet above and below the sill, producing

minor amounts of trace minerals and changing the chemical composition of the rock.

3.7.2 Lockatong Formation

The Triassic Age Lockatong Formation may also be present at the Site as a thin

formation. Normally, the Lockatong Formation consists of dark gray, carbonate rich

mudstone and massive, gray, calcareous argillite. In the vicinity of the Palisades

intrusion, it has been extensively altered by thermal metamorphism. Here the

formation has been changed into a very dense rock containing silica and abundant

sodium.

3.7.3 Palisades Sill

The Palisades Sill formed during the Jurassic Age from a mass of molten rock that

intruded into the surrounding Triassic Age shales and sandstones. This produced a

dense, medium to coarse grained rock that is characteristically gray to black in color.

The sill itself is composed chiefly of diabase, which is highly resistant to weathering.

In the Jersey City area, the Palisades Sill dips approximately 7 degrees to the west.

The dip may be steeper below the Hackensack Meadowlands to the west.
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3.7.4 Glacial Deposits

The glacial deposits of the Wisconsin ice sheet are composed of unconsolidated

sediments deposited by three mechanisms:

• Glacial deposits Deposited directly by the glacier

• Glaciolacustrine deposits Deposited by glacial melt water in lakes

• Glaciofluvial deposits Deposited by glacial melt water in streams

The sediments can be deposited as till or as stratified drift. Till is an unstratified

mixture of boulders, cobbles, gravel, sand and clay. Stratified drift consists of

stratified layers of similarly sized sediments. During the last ice advance of the

Pleistocene ice age, the area of the Hackensack Meadowlands was submerged

beneath glacial Lake Hackensack. This glaciolacustrine environment resulted in

thick accumulations of silt and clay. Some of these fine-grained deposits are nearly

200 feet thick.

The Hackensack Meadowlands are crossed by a number of pre-glacial river

channels that cut into the bedrock. These channels contain both till and stratified

drift. In some area the channels are greater than 200 feet deep.

At the Site, bedrock is expected to occur roughly 100 feet below ground surface

(bgs). Glacial deposits and a thin layer of alluvium overlie the bedrock. A glacial

valley containing as much as 200 feet of sediments has been mapped less than one

mile to the north. Less than one mile to the south, the bedrock is exposed at the
surface.

3.7.5 Alluvium

Alluvium in this area typically consists of silty clays and silt with decomposed tidal

marsh plant growth. This includes a peat layer that generally borders the

Hackensack River.

3.8 HYDROGEOLOGY

The principal aquifers in the area are the stratified sands and gravels of the glacial

drift and sandstones in the Passaic Formation. Because the Passaic Formation is

not mapped at the Site, this formation is not discussed further in this report.
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3.8.1 Stockton Formation
Although the Stockton Formation can be a good aquifer in other areas of (he State, it

is not productive in this area and in general in the vicinity of the Palisades. The

intense heat from the intrusion sealed many of the fractures and reduced

permeability.

3.8.2 Lockatong Formation

The Lockatong-Forraation is -normally-not considered to-be-a .productive aquifer. The

rock has very low primary porosity and secondary features such as joints and

fractures are not common. The alteration produced by the Palisades intrusion did

not improve the water-bearing properties of the rock. The Lockatong is not

considered to be an aquifer in the vicinity of the Site.

3.8.3 Palisades Sill

The Palisades Sill is a very poor source of ground water. Occasionally the upper

portions of the formation are fractured sufficiently to yield minor amounts of ground

water.

3.8.4 Glacial Deposits

The unconsolidated stratified glacial drift deposits provide varying amounts of

ground water. Where deposits of sand and gravel are thick, yield is generally good.

Where silt and clay are present, yield tends to be very low.

The glacial channels in the bedrock underlying the Hackensack Meadowlands are
filled primarily with fine-grained stratified drift. These sediments exhibit very low

yields. Some interbedded lenses of sand and gravel are present in the glacial

channels. These lenses can produce useful yields.

The aquifers in the Pleistocene glacial deposits are recharged through infiltration.

These units store and transmit ground water to the underlying formations. In some

areas there is a correlation between the thickness and permeability of the
i

Pleistocene deposits and the yield of wells in the Passaic Formation, suggesting

good hydraulic communication between the two units.

3.8.5 Alluvium

The alluvial deposits in this area are not considered to be productive.
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3.9 TOPOGRAPHY

The topography of the Site is generally level, ranging from approximately 6 to 18 feet

above MSL To the northwest of the Site is the Hackensack River and

meadow/lands, generally at or near MSL East of the Site is the Palisades sill that

n'ses to over 100 feet above MSL.

3.10 RESULTS OF WELL RECORDS SEARCH

-SD- obtained- a-NJDE-P- computer -radius- search-of- large-production-wells-and-

contaminated sites within 5 miles of the Site and a manual search of well records

within a one-mile radius. Results of the well records search were consistent with

data reported in the SIR. One domestic well and two recovery wells were identified

within one mile of the Site. The domestic well is located at 180 Baldwin Avenue in

Jersey City, approximately one mile southwest of the Site. The recovery wells are

located in Kearny Township, approximately % mile northwest of the Site across the

Hackensack River. Appendix B contains a copy of the NJDEP computer radius

search. The manual well search data are consistent with the records presented in

theSI(HLA, 1999a).
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SECTION 4 REMEDIAL INVESTIGATION ACTIVITIES

4.1 AREAS OF CONCERN

Results of the PA as documented in the PAR (Langan, 1998) identified 61 potential

AOCs. Based on information developed in scoping the SI and on the actual results

of the SI, PSEG SC determined that certain of the potential AOCs identified in the

PAR are not actual AOCs. In addition, based on the nature of the contamination

defected,-certain of the f)otential-AOGs-identified-during-the PAR-were-combined to

facilitate characterization of the extent of contamination for purposes of designing an

effective remediation program. This process resulted in the identification of 17 final

AOCs for the Site. Details regarding the process undertaken to identify the

preliminary and final AOCs were presented in the SIR (HLA, 1999a). The 17 AOCs

are shown on Figure 4-1. Following is a concise summary of the SI and SSI findings

for each of the AOCs and notes regarding recommendations for Rl and/or SRI

activities. Details regarding the sampling activities and findings are discussed in

Section 6.2.

• AOC-1A-Gas Manufacturing Area

Results of the SI indicated PAHs and Volatile Aromatic Hydrocarbons

(VAHs) consisting of benzene, toluene, ethylbenzene and total xylenes in

Site soils at concentrations above the NJDEP Residential Direct Contact
(RDC) SCC, Non-Residential Direct Contact (NRDC) SCC and Impact to

Ground Water (IGW) SCC. Two monitoring wells were installed in this
AOC during the SSI. NAPL were identified in the monitoring wells and

dissolved-phase contaminants were identified in Site ground water at

concentrations above the NJDEP Ground Water Quality Standards

(GWQS) including Interim Specific Criteria. Further investigation of soils

in this AOC was recommended for the Rl to delineate the OLM/TLM and

SCC exceedances. Based on initial results of the Rl, the SRIWP
recommended further investigation of this AOC.

AOC-1 B-Open Ditch

This AOC was not investigated during the SI. No activities were

conducted in this AOC during the SSI. Based on results of the SI and
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e discussions with NJDEP, the RIWP included recommendations for

investigation of surface and subsurface soils in this AOC.

AOC-1C - Coal Yard/LP Vaporizer Slowdown Tank

This AOC was not investigated during the SI. Based on historical Site

operations including the use of this area as a storage yard, the RIWP

included .rec^mrnendations_fpii Inyesjgatipn _of soils in this AOCL _The

SRIWP included recommendations for further soil and ground water

investigation in this area.

AOC 1D - Relieving Platform Area

This AOC was not investigated during the SI or the Rl. Because the
horizontal extent of OLM and TLM detected in adjacent AOC-1 C during

the R! was not delineated, the SRIWP included recommendations for

further investigation of this AOC during the SRI.
i

AOC-2A - Storage Tank Area

During the SI, PAHs, VAHs, polychlorinated biphenyls (PCBs) and several

metals were detected in soil samples from this AOC at concentrations

above the NJDEP SCC. During the SSI, VOCs, PAHs and metals were

detected in the ground water at concentrations above the NJDEP GWQS.

The RIWP included recommendations for investigation of soils in this
AOC. Based on results of the SSI and Rl, the SRIWP recommended

investigation of ground water and offsite soils associated with this AOC.

AOC-2B - Headquarters Area

During the SI, VOCs, PAHs, PCBs and several metals were detected in
soil samples from this AOC at concentrations above the NJDEP SCC.

The RIWP recommended further investigation of soils in this AOC. Based

on results of the Rl, the SRIWP recommended investigation of offsite soils
near this AOC.
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AOC-2C - Fueling Area/Original MGP Facility

As part of the SI, five USTs were removed from this area. Benzene and

several PAHs were detected in post-excavation soil samples from this

AOC. However, based on the concentrations observed, PSEG SC

concluded that these constituents were related to general conditions at the

Site, not a release from the USTs. The RIWP recommended additional

sQll sampling to evaluate Jhe extent of_ affected_^oil^ ]n this_area. In

addition, at the request of NJDEP, the RIWP included installation and

sampling of ground water monitoring wells in the area from which the

USTs were removed. Other than ground water sampling to investigate

Site-wide conditions, the SRIWP recommended no further investigation of

this AOC.

AOC-2D - Tar Processing/Catalytic Reformer/Storage Area/Underground

Oil Accumulations

Limited sampling performed in this area during the SI indicated VAH
concentrations above NJDEP SCC. Further investigation of this AOC was

recommended in the RIWP. No further soil sampling was recommended

for this AOC in the SRIWP. However, based on NJDEP comments,

recommendations were made to incorporate field data collected from soil

borings conducted as part of modeling activities, not directly related to the

RIorSRI.

AOC-2E - PSE&G Metering and Regulating Station

This AOC was not investigated during the SI and SSI. Based on historical

Site operations soil sampling was recommended in this AOC during the
Rl.

AOC-3A - Purifier/Oxide Boxes/Recirculating Oil Tank Area

This AOC was not investigated during the SI. Based on historical Site

operations soil sampling was recommended in this AOC during the Rl.
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AOC-3B - Processing Area

Several test trenches conducted in this AOC during the SI exhibited

evidence of possible impacts. However, no soil samples were collected

from this AOC during the SI. Investigation of the possible impacts,

including collection and analysis of soil samples in this AOC was

recommended in the RIWP.

AOC-3C -13 kV Switch Yard

This AOC was not investigated during the SI. Based on historical Site

operations soil sampling was recommended in this AOC during the Rl.

AOC-3D - Gasoline Fueling Area

During the SI, PSEG SC determined that a LIST had been previously

removed from this area. One soil sample collected in this AOC during the

SI exhibited a benzene concentration above the NJDEP SCC. Additional

soil samples were collected during the Rl to delineate this AOC. At the

request of NJDEP, ground water at this AOC was investigated during the

Rl. Other than ground water sampling to investigate Site-wide conditions,

the SRIWP recommended no further investigation of this AOC.

AOC-3E - Compressor House Area

This AOC was not investigated during the SI. Based on historical Site

operations soil sampling was conducted in this AOC during the Rl. No

further investigation was recommended in this area during the SRI.

AOC-3F - Stockpile Area

This AOC was not investigated during the SI. Based on historical Site

operations soil sampling was recommended in this AOC during the Rl.
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• AOC-3G - Gas Storage Holder No. 2

Results of the SI indicated benzene and total xylenes concentrations

above NJDEP SCC in this AOC. Further investigation of this AOC was

recommended in the RIWP and SRIWP.

AOC-4A - Tar Storage Tanks

No sampling was conducted in this AOC during the SI, SSI or Rl. A third

party currently occupies this AOC. As discussed in the PAR and SIR, only

limited operations were historically conducted on Parcel 4. This included

the historical operation of three small tar ASTs and three oil ASTs and the

PSE&G electric substation. Recent operations on this parcel, including an

Exxon service station and a storage/maintenance yard used by Standard

may have contributed to contamination in this area. This parcel will be

acquired and condemned by the NJ Department of Transportation

(NJDOT) as part of road improvement activities in the near future. PSEG

SC understands that NJDOT has collected environmental data from the

parcel. PSEG SC will review these data and incorporate the data in the

RIR. Recommendations for further action, if any, on Parcel 4 will be

developed based on the NJDOT data and will be presented following

receipt and review of NJDOT's data.

AOC-4B - Oil Storage Tanks

Similar to AOC-4A, PSEG SC will evaluate this AOC based on data

collected by NJDOT and provide recommendations for further action, as

appropriate.

4.2 PROJECT DATA QUALITY OBJECTIVES

Seven project-specific DQO statements were developed in the RIWP and fifteen

project-specific DQO statements were developed in the SRIWP to address the data

gaps of the RIWP. The 22 DQOs were structured to ensure that the data collected

were sufficient to make informed decisions regarding contaminant delineation and

potential Site remedies, thus ensuring adequate Site characterization. Completion

of the DQOs provided PSEG SC with the data needed to: (1) select the most

4-5

921010056



appropriate remedial action that will be protective of human health and the

environment, and (2) satisfy applicable regulatory requirements. The DQOs were

based on the following:

• Applicable regulatory requirements

• A vision of future land use

• An understanding of the Site history, construction, and operations as they

relate to the production and disposition of manufacturing residuals and

potential for migration of these residuals

• A preliminary conceptual site model that summarizes the nature and

extent of contamination and identifies potential receptors

• Risk-based remedial action objectives

• Proven and effective remedial technologies to address Site-specific

conditions.

The DQOs are presented below and are discussed further in Section 7.5.

1. What is the lateral extent of the peat layer underlying the fill materials across

much of the Site?

2. What is the lateral extent of NAPLs detected on the Site?

3. What is the horizontal and vertical extent of Site soil contamination?

4. What is the overall concentration of Site-related contaminants?

5. What is the extent of ground water contamination?

6. What are the sources and extent of VAHs and styrene detected at monitoring
well pair MW-2A/MW-2B?

7. Are Site conditions favorable for natural attenuation of the organic ground water

Contaminants?

8. iWhat is the horizontal extent of ground water contamination along the down

igradient Site boundary?

9. ;What is the vertical extent of ground water contamination at the Site?

10.iWhat is the extent of soil contamination in AOC-1 C?

11 .What is the extent of contamination detected near the northern edge of AOC-1 C?

12. Are elevated concentrations of benzene present in the soil in the northwestern
portion of AOC-1 C?

13. Does the Site-related contamination extend offsite beyond the northern Site
boundary of Parcel 2?
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14. What is the vertical extent of soil contamination detected below the peat layer in

AOC-2D?
15. Does Site-related contamination extend offsite beneath the intersection of

Duffield and St. Pauls Avenues?

16.1s MGP contamination typically associated with historical gas holders present to

the west of Gas Holder No.2?

17.What is the potential for monitored natural attenuation to serve as a remedial

alternative for ground water at the Site?

18. Do river bottom sediments contain elevated concentrations of site-related

contaminants that could pose a risk to the environment?

19. If the river bottom sediments have been affected by site-related contaminants,

what is the horizontal extent of the affected sediments?

20. Have river sediment conditions near the Site been adversely impacted due to

contamination from other offsite source areas?

21. Does the OLM and/or TLM encountered at the Site extend into or beneath the

riverbed?

22. To what depth will it be necessary to drive pilling to construct a cut-off wall and to

replace the relieving platform?

In addition to the DQOs that were used to design the Rl and SRI, on

October 11, 2001, PSEG SC received a comment letter from PSEG regarding the

SRIWP. Because the comment letter was received after completion of the SRI, it

was not possible to incorporate NJDEP's comments that relate to field investigation

activities. Based on NJDEP's comments, this RIR also addresses the following
items:

1. NJDEP requested that the Site maps depict the locations of utilities. The Rl

and SRI did not include formal utility surveys. Therefore, accurate utility

locations cannot be shown on the Site plans. Locations of major utilities are

described in the conclusions and recommendations section for each ol the
AOCs.

2. NJDEP recommends use of diffusion samplers to assess possible ongoing

releases to the river. This approach will be considered as part of the
Remedial Action Work Plan (RAWP).

3. NJDEP recommended extending the river borings to depths greater than four

feet to ensure that the river borings intercept the most appropriate depths at
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which MGP related material may be encountered. The river bottom is at a

substantially lower elevation than the depths at which MGP related material

has been detected on the Site. Therefore, the river borings completed

achieved this objective.

4. NJDEP recommended analysis of naphthalene along with VAH analyses.

Due to the late receipt of this comment, this recommendation could not be

accommodated in the SRI.

4.3 SUMMARY OF REMEDIAL INVESTIGATION ACTIVITIES

Surface soil, subsurface soil, riverbed, and ground water investigations were

conducted as part of the Rl and SRI. This section summarizes the media

investigated and is presented according to each AOC. Investigation activities

related to specific DQOs are indicated as well. Data from soil borings conducted in

all of the AOCs were used to address DQO-1 through DQO-4. Following is a

summary of Rl and SRI activities conducted at each of the AOCs.

• AOC-1A - During the Rl, 2 surface and 6 subsurface soil samples were

collected and analyzed to investigate and delineate residual MGP

contamination in this area. A total of 18 soil borings were completed in

this AOC, 14 of the soil borings were not sampled for laboratory analysis

due to the presence of OLM or TLM. PSEG SC is currently conducting a

geotechnical evaluation to assess structural conditions associated with the

relieving platform located along the Hackensack River at the southwestern

comer of this parcel. As part of the geotechnical evaluation, 5 test
trenches and 2 deep soil borings were conducted in the area of AOC-1A

and three deep soil borings were conducted in the river adjacent to the

western side of the relieving platform (see discussion of AOC-1D). While

these investigations were not conducted as part of the RIWP, the data

generated are considered to be useful and are considered in the overall

evaluation of this AOC. During the Rl, an oily Light Non-Aqueous Phase

Liquid (LNAPL) was detected in monitoring well MW-2B. A sample of this

LNAPL was collected and submitted to the laboratory for fingerprint

analysis (DQO-6). During the SRI, an oily sheen was noted in MW-2B

; and a Dense Non-Aqueous Phase Liquid (DNAPL) was detected in

monitoring well MW-2A. A sample of this LNAPL was collected and

submitted to the laboratory for fingerprint analysis. During the SRI a third
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ground water monitoring well (MW-2C) was installed and sampled to

delineate the vertical extent of ground water contamination (DQO-9).

AOC-1B - During the Rl, 6 surface and 8 subsurface soil samples were

collected from 6 soil borings and analyzed to evaluate conditions at this

AOC. No further investigation of this area was conducted during the SRI.

-AOG-1G - During the Rl,-6 surf ace-and 16 subsurface soil samples were-

collected from 6 soil borings and analyzed to evaluate conditions at this

AOC. During the SRI, 14 soil samples were collected from 7 soil borings

within and north of this AOC to delineate conditions within the AOC and to

evaluate the possibility of offsite impacts. Two ground water monitoring

wells were installed in this AOC and two ground water samples were

collected to assess the extent of affected ground water at the Site.

AOC - 1D - During the SRI, seven soil borings were completed in this

AOC to investigate the horizontal and vertical extent of OLM and TLM

detected. Two ground water monitoring wells were installed and sampled

to assess ground water quality near the southwest, downgradient property

boundary. A series of riverbed soil borings were completed to investigate

the possibility of TLM in the river bottom and six riverbed soil samples

were collected to evaluate the possibility of Site related contamination on

river sediment quality.

AOC-2A - During the Rl, 5 surface and 59 subsurface soil samples were

collected from 21 soil borings and analyzed to evaluate conditions at this

AOC. Ground water samples were collected from two monitoring wells in

this area and analyzed. During the SRI, one additional ground water

monitoring well was installed in this AOC to investigate the vertical extent

of ground water contamination. Two additional soil borings were

completed north of this AOC and four soil samples were collected for

laboratory analysis to assess offsite conditions.

AOC-2B - During the Rl, 6 surface and 59 subsurface soil samples were

collected from 17 soil borings and analyzed to evaluate conditions at this

AOC. During the SRI, two additional soil borings were completed north of

4-9

921010060



this AOC and four soil samples were collected for laboratory analysis to

assess offsite conditions.

AOC-2C - During the Rl, 9 subsurface soil samples were collected from 2

soil borings and analyzed to evaluate conditions in this AOC. Two ground

water monitoring wells were installed and sampled to assess ground water

conditions in this AOC. No further soil sampling was conducted in this

during the SRk --- ------

AOC-2D - 3 surface and 21 subsurface soil samples were collected from

10 soil borings and analyzed to evaluate conditions at this AOC. During

the SRI, 2 ground water samples were laboratory analyzed from existing

well pair MW-4A/B. At the request of NJDEP, PSEG SC included

evaluation of data from several soil borings conducted in this area to

collect data for construction of a three-dimensional model of the Site.

While not specifically part of the RI or SRI, data from these borings were

used to assess the extent of OLM and TLM in this area and the adjacent

streets.

AOC-2E - 4 surface and 1 1 subsurface soil samples were collected from

5 soil borings and analyzed to evaluate conditions at this AOC. The

SRIWP recommended no further investigation in this area.

AOC-3A - 5 subsurface soil samples were collected from 5 soil borings
and analyzed to evaluate conditions at this AOC. The SRIWP

recommended no further investigation in this area.

AOC-3B - 9 surface and 18 subsurface soil samples were collected from

9 soil borings and analyzed to evaluate conditions at this AOC. The

SRIWP recommended no further investigation in this area.

AOC-3C - 4 subsurface soil samples were collected from 4 soil borings
and analyzed to evaluate conditions at this AOC. The SRIWP
recommended no further investigation in this area.
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• AOC-3D - 3 subsurface soil samples were collected from 3 soil borings

and analyzed to evaluate conditions at this AOC. Two sets of paired

ground water monitoring wells were installed and sampled to evaluate

ground water conditions in this AOC. During the SRI, 4 ground water

samples were collected from the two well pairs for laboratory analysis.

• AOC-3E - 8 subsurface soil samples were collected from 4 soil borings

-and-analyzed- to -evaluate -eonditions- at- -this AOG. - - Th& SFMWP

recommended no further investigation in this area.

• AOC-3F - 1 surface and 9 subsurface soil samples were collected from 4

soil borings and analyzed to evaluate conditions at this AOC. The SRIWP

recommended no further investigation in this area

• AOC-3G - 2 surface and 4 subsurface soil samples were collected from 2

soil borings and analyzed to evaluate conditions at this AOC. During the

SRI, 2 additional subsurface soil samples were collected to delineate this

AOC.

In addition to the AOC-specific sampling activities, the Rl and SRI included

investigation of Site-wide conditions including:

• The extent of the peat layer/confining layer across the Site (DQO 1);

• The extent of NAPLs (DQO 2);

• Ground water conditions (DQO-5, DQO-7, DQO-9 and DQO-17);
• Offsite soils (DQO-13 and DQO-15); and

• Conditions in the Hackensack River bed (DQO-18, DQO-19, DQO-20 and

DQO-21).

4.4 SUMMARY OF SCOPE MODIFICATIONS

During implementation of the Rl, certain conditions were encountered that resulted

in modifications to the Rl activities described in the RIWP. These modifications are
listed below by AOC:

4-11

921010062



4.4.1 AOC-1A

• During the Rl, PSEG SC added one double-cased soil boring, identified as

SB-01-DEEP to assess whether TLM identified near the former Tar

Separators had migrated below the peat layer.

• During the Rl, one soil sample was collected from below the peat layer at

SB-01-DEEP for analysis of Target Compound List (TCL) VOCs plus a

library search of up to 15 tentatively identified compounds (+15), TCL

Semi-Volatile" Organic ~ CoffirJoTinds - (SVOC) +257-PCBB; 'metals "and

cyanide.

• During the Rl, PSEG SC added a series of 15 soil borings to assess the

horizontal and vertical extent of TLM identified in AOC-1A near the Tar

Separators.

4.4.2 AOC-1B

• No modifications

4.4.3 AOC-1C

• During the Rl, the two subsurface soil samples from soil boring SB-1C-01

were not analyzed. As specified in the RIWP, the sample from 1.5 to 2.0

feet below grade was to be analyzed for VAHs and the sample from the

2.0- to 4.0-foot interval was to be analyzed for PAHs. This location was

resampled during the SRI.

• During the SRI, several offsite soil borings were proposed for the property

owned by Conrail. During implementation of the field program,
representatives of Conrail required relocation of the borings to avoid

underground lines. Soil boring SB-1C-07 was moved approximately 30

feet northwest. Due to underground utilities along Duffield Street, it was

not possible to complete soil boring SB-1C-08 in the proposed location.

An alternate location was selected beneath the railroad overpass

approximately 120 feet west-southwest of the proposed location. An

additional location was attempted on the northern side of the railroad

overpass. This location was tentatively identified as SB-1C-13. However,

drilling equipment was unable to penetrate the boulders used to construct

a berm that extends from railroad bridge approximately 60 feet north.
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4.4.4 AOC-2A

• During the Rl, proposed soil boring SB-2A-13 could not be sampled due to

refusal encountered at 10 alternate locations in this area.

• During the Rl, the two deep samples at soil boring SB-2A-17 and the two

deep samples at soil boring SB-2A-18 could not be collected due to

refusal at multiple locations in these areas. These samples were originally

intended to provide supplemental data regarding the overall

concentrations of contamination at the Site. These two borings were

selected using an approximately 200- by 200-foot grid superimposed on

Parcel 2; they were not required to determine the horizontal or vertical

extent of contamination associated with a specific AOC. Based on this

factor and because the subsurface structure(s) causing refusal may also

prevent downward contaminant migration, PSEG SC did not attempt to

advance the borings beyond this depth. Conditions in this area will be

evaluated during the remedial action.

• During the SRI, the two deep samples at soil boring SB-2A-21 were

combined due to the shallow depth to peat at this location.

• During the SRI, the two deepest samples at soil boring SB-2A-22 were

eliminated due to the shallow depth to peat at this location.

4.4.5 AOC-2B

• During the Rl, proposed soil boring SB-2B-10 was eliminated. This soil

boring was located directly over the Amerada Hess pipeline. No

alternative boring location was available.

• During the Rl, the deepest samples at soil borings SB-2B-13 and

SB-2B-14 were eliminated due to the shallow depth to peat at these

locations

• During the Rl, proposed soil boring SB-2B-15 was eliminated. This soil

boring was originally planned to provide supplemental data regarding

overall concentrations and was selected using the grid noted above for

soil borings SB-2A-17 and SB-2A-18. The samples from SB-2B-15 were

not required to determine the horizontal or vertical extent of contamination

associated with a specific AOC. During implementation of the field

program, PSEG SC determined that this grid-selected location was within

the area of the clean closure of Gas Holder No. 1. Because no alternate

location could be accessed within this grid square the soil boring was
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eliminated to avoid damaging the liner installed as part of the clean

closure activities (see Section 6.2.6.1).

• During the RI, proposed soil boring SB-2B-17 was eliminated due to the

proximity of an underground gas pipeline. This boring was also intended

to provide supplemental data regarding overall concentrations at the site

and was selected using the grid noted above. No safe alternate location

within this grid square could be accessed for this boring.

• During the RI, the shallow soil sample at soil boring SB-2B-18 could not

be collected because no soils were present in this zone; this zone

consisted entirely of concrete fragments, which could not be analyzed

using the methodologies proposed for this program.

4.4.6 AOC-2C

• During the RI, proposed soil boring SB-2C-02 was not completed. This

location was intended to assess the extent of PAHs detected in soil near

SI sample location SB-33A. PSEG SC reviewed the data from this portion

of the Site including the data collected during the SI and storage tank

closure activities as documented in the SIR. The data indicate that PAHs

are present in the fill in this area at concentrations similar to those

observed across most of the Site. No evidence of NAPLs or other

contaminants were identified in the area of the proposed soil boring.

PSEG SC concluded that the PAH exceedances detected in this area are

associated with the fill material. The anticipated future use of this portion

of the Site is continued operation of the existing facility, which will include
maintenance of the pavement that covers this area. Therefore, no

uncontrolled exposure to the affected fill material is anticipated. No further

delineation of PAH concentrations in this active area of the Site is

necessary for purposes of the RI or to select remedial alternatives for the

Site.

• During the RI, one soil sample was collected from the deep zone at

MW-7B for analysis of VOCs+15, SVOCs+25, PCBs, metals and cyanide.

4.4.7 AOC-2D

• During the RI, the deepest samples at soil borings SB-2D-08 and

SB-2D-10 were eliminated due to the shallow depth to peat at these
locations.
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4.4.8 AOC-2E

• During the Rl, the deepest samples at soil borings SB-2E-01 and

SB-2E-05 were eliminated due to refusal in these areas. Based on data

from surrounding soil borings, including SB-2B-02, SB-2E-02 and

SB-2E-04, it appears that fill material containing PAH and benzene

concentrations above the NJDEP SCC extends to the top of the peat layer

across this area. Therefore, the deeper data from these locations

SB-2E-01 and SB-2E-05 are not considered to be critical in delineating the

overall extent of contamination at the site or in selecting appropriate

remedial alternatives. Based on these factors and because the

subsurface structure(s) causing refusal may also prevent downward

contaminant migration, PSEG SC did not attempt to advance the borings

beyond the depth of refusal. Conditions in this area will be confirmed

during the remedial action.

• During the Rl, the deepest samples at soil boring SB-2E-02 were

eliminated due to the shallow depth to peat at this location.

4.4.9 AOC-3A, 3B, 3C, 3E, 3F and 3G

• No modifications

4.4.1 OAOC-3D

• During the Rl, two soil samples were collected below the peat layer for

analysis of VOCs+15, SVOCs+25, PCBs, metals and cyanide. The

samples were collected from the soil borings for monitoring wells MW-6B
and MW-8B.

4.4.11 Ground Water Sampling

• The RIWP specified collection of ground water samples using low flow

sampling techniques. SD initially attempted to purge the wells using low-

flow techniques as specified in the RIWP. However, because pumping at

the minimal rates resulted in changes in water level greater than allowed,

SD field personnel changed to standard ground water sampling

procedures as specified in the NJDEP Field Sampling Procedures Manual

(FSPM). Pumping rates were kept low in an effort to limit turbidity. Three

to five well volumes were removed from each well during purging and field
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analytical parameters were allowed to stabilize before sample collection.

During the SRI, the wells were sampled using conventional methods, as

specified in the SR1WP.

4.4.12 River Bottom Sampling

• During the river bottom sampling program, TLM was identified in river

bottom borings adjacent to the relieving platform. Nine additional step-out

borings were completed to evaluate the horizontal extent of TLM in the

river bottom.
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SECTION 5 TECHNICAL OVERVIEW OF REMEDIAL INVESTIGATION

5.1 RELIABILITY OF LABORATORY ANALYTICAL DATA

The soil and ground water samples collected during the Rl and SRI were submitted

to Accutest Laboratories of Dayton, New Jersey (NJ Certification No. 12129) for the

analyses discussed in this report. SD conducted a review of results for the samples

collected during the Rl and SRI. The analytical results were found to be acceptable •

and, in most instances, may be used without qualification. A limited number of

analytes for certain samples were qualified as "estimated" due to conditions related

to instrument calibration, matrix spike/surrogate recoveries, duplicate results, and

analytical/extraction holding times. These qualified data were all deemed usable.

None of the results were rejected during the review. Data evaluation reports are

provided in Appendix C.

5.2 QUALITY ASSURANCE/QUALITY CONTROL

All activities were conducted in accordance with the RIWP. The following sections

describe field quality assurance (QA) and quality control (QC) activities, QC samples

collected, laboratory testing, data reporting and data review of the laboratory results.

Table 5-1 presents a summary of the analytical methods used during the Rl and the

quality control samples collected.

5.2.1 Field Quality Assurance

5.2.1.1 Soil Sample Collection and Preservation

Soil samples were collected and preserved in accordance with the procedures and
requirements specified in the SIWP and SRIWP and the requirements of the NJDEP

FSPM. Soil samples were collected using stainless steel hand trowels and stainless

steel mixing bowls. The trowels and mixing bowls were decontaminated prior to use

following the steps outlined in the NJDEP FSPM and the SIWP. VOC soil samples

requiring methanol preservation were sampled directly from the split spoons or direct

push liners using laboratory-prepared syringes. Samples were collected in

accordance with PSEG SC Standard Operating Procedure (SOP) 220/221.

Dedicated, contaminant-free sample containers were prepared and provided by the

laboratory consistent with U.S. Environmental Protection Agency (USEPA) Contract

Laboratory Program (CLP) procedures, where applicable. Each soil sample was

transferred directly from the sampling equipment or mixing bowl to the labeled
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sample container. Labels for the sample containers indicated the sample date and

time, alphanumeric sample identification and analyses to be performed by the

laboratory. This information was also recorded in the field notebook, dedicated logs

and on the chain-of-custody (COC) form. Samples were placed in insulated

containers with ice, along with the signed COC forms and shipped directly from the

Site to the laboratory by courier. Soil samples were preserved and containerized in

accordance with the procedures specified in the SIWP.

5.2.1.2 Ground Water Sample Collection and Preservation

Ground water samples were collected in accordance with the guidelines and

procedures specified in the NJDEP Field Sampling Procedures Manual and the

RIWP.

5.2.2 Quality Control Samples

5.2.2.1 Soil Sampling Program

SD collected the following field QA/QC samples for soil during the soil and sediment

sampling programs:

• Field Blanks (FB)

• Trip Blanks (TB)

• Laboratory-Blind Duplicates

The QA/QC samples collected during the Rl and SRI are discussed below. Results

for the Field Blank and Trip Blank samples are summarized in Table 5-2.

Field Blanks

SD collected five FB samples for analysis during the soil sampling program. With

the exception of zinc, which was detected in the field blank collected on

December 14, 2000, no analytes were detected in the FB samples. During the SRI,

SD collected six FB samples for analysis of VAHs during the soil sampling program.

No analytes were detected in these FB samples.

Trip Blanks

SD submitted six TB samples for analysis during the Rl soil sampling program. The

TB samples accompanied each sample shipment to the laboratory and were

analyzed for TCL VOCs. During the SRI, six TB samples were analyzed for VAHs.
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Results for TB sample analyses are summarized in Table 5-2. None of the target

analytes were detected in any of the TB samples.

5.2.2.2 Ground Water Sampling Program

As specified in the Quality Assurance Project Plan (QAPP), SD collected the

following field QA/QC samples during the ground water sampling.

• Field Duplicate

• Field/Equipment Blanks

. Matrix spike (MS)/ Matrix spike duplicate (MSD) samples

• TB sample

The QA/QC samples collected during the ground water sampling event are

discussed below. Results for the Field Blank and Trip Blank samples are

summarized in Table 5-3. Results for the MS/MSD samples were used solely during

the data evaluation and are referenced as appropriate in the data evaluation

summaries in Appendix C.

Field/Equipment Blanks

SD collected three FB samples during the ground water sampling program for

complete analysis. The TCL VOCs sample was obtained by collecting a sample of

reagent-grade water that had been passed through the sampling bailer following

decontamination. The other samples were collected by running reagent-grade water

through the peristaltic pump. Zinc was detected in the FB sample collected on
January 12, 2000. No other analytes were detected in the samples. During the SRI

ground water sampling event, SD collected 2 FB samples. Each sample was

laboratory tested for VOCs, SVOCs, PCBs, Metals, and general chemistry

parameters. None of the analytes tested were detected in the FB samples.

Trip Blanks

SD submitted two TB samples during the Rl and one TB sample during the SRI

ground water sampling program. The TB samples were analyzed for TCL VOCs.

Results for TB sample analyses are summarized in Table 5-3. Methylene chloride

was detected in the TB sample collected on January 14, 2000. None of the other

parameters analyzed were detected in the TB samples.. No analytes were found in

the sample during the SRI ground water sampling event.
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5.2.3 Analytical Laboratory Methodology

Samples collected during the remedial investigation were analyzed following the

methods specified in the QAPP.

5.2.4 Data Reporting

Because of the volume of analytical data generated during the remedial

investigations, complete analytical data packages are not provided in this RIR.

Analytical data packages are on file with PSEG SC.

5.3 SUMMARY OF RESULTS

Copies of the analytical results are presented in Volumes 3, 4 of this report.

Complete analytical data packages are kept on file with PSEG SC and are available

upon request. Appendix D in Volume 2 of this RIR contains copies of the electronic

data deliverables.

Analytical results confirmed concentrations of PAHs, VAHs and several metals in

soils and ground water above current NJDEP soil and ground water criteria.

5.4 SIGNIFICANT EVENTS IMPACTING RESULTS

Poor weather conditions prevailed during most of the Rl soil sampling program.

Heavy precipitation, high humidity and low temperatures limited the functioning of

the photo-ionization detectors (PIDs) employed. Therefore, organic vapor readings

are not available for many of the soil samples. The soil borings that were conducted

when the PIDs were not functioning are noted on the respective soil boring logs.

During the SRI, there were no adverse weather conditions that hindered the soil
sampling program.
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SECTION 6 PRESENTATION OF FINDINGS

6.1 INTRODUCTION

The primary goal of the Rl and SRI was to investigate environmental conditions at

the 16 AOCs identified on Parcels 1, 2 and 3 of the Site and to fulfill the 22

Site-specific DQOs. The Rl and the SRI field activities were performed in

-accordance with -the Site-specific project-Health and-Safety-Plan (HASP)-dated-

December 1999 with subsequent revisions (SD, 2000a). Sample handling and field

decontamination procedures were performed in accordance with the procedures

specified in the project RIWP, SRIWP and QAPP. Utility mark outs (including

surface geophysical verification) were conducted at all intrusive sampling locations

prior to the initiation of intrusive fieldwork.

The scope of the Rl consisted of a geophysical survey, soil investigation and a

ground water investigation. A total of 123 sampling locations were investigated at

the Site during the Rl. This included 117 soil sample locations and 6 new ground

water monitoring wells. In addition, ground water samples were collected from 10

existing monitoring wells installed during the SSI. The scope of the SRI consisted

of a geophysical survey, soil, ground water, and a riverbed investigation. A total of

29 locations were investigated at the Site during the SRI. This included 17 soil

sample locations, 6 river sediment sampling locations and 6 new ground water

monitoring wells. In addition, ground water samples were collected from 16 existing

monitoring wells previously installed during the SSI and Rl. Rl and SRI sampling
locations are shown on Figure 4-2.

Concurrently with the Rl, PSEG SC conducted a geotechnical evaluation of

conditions related to a relieving platform at the western edge of the site. The

geotechnical evaluation included two (2) deep soil borings and five (5) test trenches.

Data relevant to the Rl obtained from the geotechnical evaluation are included in this

report. During the SRI, three (3) geotechnical borings were completed along the

riverside of the existing relieving platform. The results of the borings are being used

to design the structural system(s) that will address the failing relieving platform.
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This section presents the results of the AOC-specific soil sampling activities.

Site-wide activities, including the ground water investigation are discussed in

Section 6.3.

Results of the Rl and SRI are summarized in the following subsections. Soil

analytical results are compared to the NJDEP RDC, NRDC and IGW Criteria.

Ground water analytical results presented in Section 6.3.3 are compared to the

NJDEP-GWQS.- -

The Rl findings are organized by AOC followed by Site-wide or other investigations

and then ancillary activities. The findings are summarized on Table 6-1 through

Table 6-10 and in Figure 6-1 through Figure 6-21.

Laboratory deliverables are kept on file at PSEG SC and are available upon request.

6.2 AREAS OF CONCERN

The Rl and SRI included the following AOCs as defined in Section 10.0 of the SIR

(HLA, 1999):

• AOC-1 A: Gas Manufacturing Area

AOC-1B: Open Ditch

• AOC-1 C: Coal Yard/IP Vaporizer Slowdown Tank

• AOC-1D: Relieving Platform Area

• AOC-2A: Storage Tank Area

• AOC-2B: Headquarters Area

AOC-2C: Fueling Area/Original MGP Facility

• AOC-2D: Tar Processing/Catalytic Reformer/Storage Area/Underground

Oil Accumulations

• AOC-2E: PSE&G Metering and Regulating Station

• AOC-3A: Purifier/Oxide Boxes/Recirculating Oil Tank Area

• AOC-3B: Processing Area

AOC-3C: 13 kV Switch Yard

• AOC-3D: Gasoline Fueling Area

• AOC-3E: Compressor House Area

• AOC-3F: Stockpile Area
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• AOC-3G: gas Storage Holder No. 2

As discussed in Section 4.1, the two remaining AOCs, located on Parcel 4 were not

investigated during the SI, Rl, or SRI.

The following subsections present descriptions of each of the AOCs investigated,

results of previous sampling, results of Rl activities, conclusions regarding

delineation-of contamination-and recommendations;

6.2.1 AOC-1A-Gas Manufacturing Area

6.2.1.1 Description

AOC-1A is located in the southwestern half of Parcel 1 and comprises the area

historically used for the majority of gas manufacturing activities.

The following potential AOCs were identified in this area during the PA:

• Coal Yard

• No. 4 Tar Tank

• Condensers

• Boiler House

• Generator House

• Tar Separators

• Pump House 1

• Accelerator Tank and Filtration Plan
• Overflow Tank

• Dock Areas

• Repair/Maintenance Shop Area

• Oily Water Separator

• Electrical Transformer Pads

Details regarding these structures were presented in the SIR (HLA, 1999a) as AOC

1. 3, 4, 5, 6, 7, 8, 9, 10, 12,13,15, and 16.

6.2.1.2 Historical Sampling Results

During the SI and SSI, 17 soil borings and 1 ground water monitoring well pair were

completed in this area. The soil borings ranged from 8 to 16 feet in depth and the
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boring for the deep monitoring well (MW-2B) extended to 28 feet bgs. OLM and/or

* TLM were detected in soil samples from nine of these locations. Table 6-1 presents

a summary of OLM and TLM reported during the SI, SSI and Rl activities. Figure

r 6-1 identifies the approximate horizontal extent of OLM and TLM identified. Copies

of logs for soil borings completed during the Rl are included in Appendix E.

r-
The following six soil samples were collected during the SI and analyzed for VOCs,

----------------- SVQGsrPGBSf-Tafget Analyte List (TAL) metals^and/or-total-cyanide; ---------------
r*

SB-03A-0.0-2.5
r SB-13A-0.0-2.0

SB-13A-5.0-5.25

SB-15A-0.0-2.0

SB-15C-2.5-4.0

SB-16A-0.5-2.0

Historical sampling locations are shown on Figure 3-1. Analytical results for the soil

samples were presented in the SI. Soil samples from this area exhibited

concentrations of benzene, xylenes, PAHs, and cadmium in excess of the NJDEP

SCC. Based on these results and the operations identified in this area, the SIR

recommended that the potential AOCs be combined for investigation and delineation

during the Rl.

6.2.1.3 Remedial Investigation Results

During the Rl, two soil borings were originally planned for AOC-1A. These two soil

borings, identified as SB-1A-01 and SB-1A-02 were intended to assess the extent of

exceedances in this area. During an interim review of project DQOs, PSEG SC

determined that the source of petroleum hydrocarbons and related constituents

detected in the monitoring wells on this parcel had not been determined. Therefore,

during implementation of the drilling program, PSEG SC elected to complete

additional soil borings in this area in an effort to evaluate the possible source. SD

installed soil boring SB-01-DEEP between the historical location of the tar

separators and the two monitoring wells. TLM was observed in this soil boring

between 3 and 9 feet bgs. Based on this observation, PSEG SC identified the tar

separator area as a likely source for the TLM observed. A total of 15 additional soil

borings were conducted along traverses stepping radially outward from the former
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location of the tar separators. The borings irrthis area were identified with the prefix

"SB-TS-" to indicate the tar separator area. The soil borings extended to the south,

southwest, north and east of the tar separators. Underground utilities including

several major gas lines prevented investigation to the west of this area. Soil

samples from each of the TS-series borings were inspected visually for evidence of

TLM. TLM was observed in 14 of the 15 TS-series borings. Figure 6-1 presents the

estimated horizontal extent of NAPL including TLM, observed on Parcel 1.

During the geotechnical evaluation noted in Section 6.1 SD completed five test

trenches and two deep soil borings near the western edge of AOC-1A. The test

trenches extended between four and nine feet bgs. Copies of the test trench logs

are included in Appendix F. The two soil borings, identified as GB-01 and GB-02,

extended to 72 feet bgs. Copies of the geotechnical soil boring logs are included in

Appendix G.

No TLM or OLM was observed in the test trenches. OLM and/or TLM were

observed in 17 of 20 soil borings conducted in this AOC during the Rl and

geotechnical evaluation. TLM was encountered in most of the Rl soil borings at

depths ranging from approximately 2 to 9 feet bgs. OLM was observed in the three

deep soil borings in this AOC at approximately 13 to 20 feet bgs.

Because no TLM was evident in soil boring TS-15, SD collected a representative soil

sample from this location to evaluate soil conditions in this area.

A total of eight soil samples were collected from this area for laboratory analysis

during the Rl. This included three samples each from SB-1A-01 and SB-1A-02 and

one sample each from TS-15 and SB-01-DEEP. The sample from SB-01-DEEP was

collected below the peat layer; the remaining samples were collected above the peat

layer. The samples from SB-1A-01 and SB-1 A-02 were collected between 0 and 3

feet bgs and were analyzed for VAHs, PAHs, cyanide and the following Selected

Metals: arsenic, beryllium, cadmium, lead and mercury. For purposes of this report,

the term "Selected Metals" refers to these five elements.

The sample from TS-15 was collected from the 7.5- to 8.0-foot depth interval and
analyzed for VOCs, PAHs and PPL metals. The sample from SB-01-DEEP was

collected from the 25.5- to 26-foot depth interval and analyzed for VOCs, SVOCs,
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PCBs and PPL metals. Table 6-2 presents a summary of the analytical results for

soil samples collected during the Rl. Figures 6-2, 6-3 and 6-4 identifies VOCs,

SVOCs and inorganic constituents, respectively, detected in soil samples at

concentrations above NJDEP RDC, NRDC and IGW criteria.

With the exception of benzene, none of the parameters analyzed in the sample from

SB-01-DEEP were detected at concentrations above the NJDEP SCC. Based on

-the-relatively high conceotrations-of-VAHs in-the-ground water, samples.from-neatby-

monitoring well MW-2B, PSEG SC concluded that the benzene detected in the soil

sample was likely related to dissolved-phase hydrocarbons and does not reflect soil

conditions.

The soil samples collected above the peat layer contained PAH concentrations,

above the NJDEP SCC. In addition, the soil sample from TS-15 exhibited benzene,

ethylbenzene, styrene and xylenes concentrations above the NJDEP SCC.

The vertical extent of soil contamination, including TLM, in this area extends to the

peat layer. In several areas, contamination was observed below the peat layer. The

horizontal extent of soil contamination appears to extend across AOC-1 A.

6.2.1.4 Supplemental Remedial Investigation Results

No further soil sampling was conducted in AOC-1A during the SRI. The extent of

TLM noted in this area was delineated during the investigation of adjacent AOC-1 D

(see Section 0). One additional ground water monitoring well was installed in AOC-
1A during the SRI. This monitoring well, identified as MW-2C was installed as a
cluster with existing wells MW-2A and MW-2B. MW-2C was installed to investigate
the vertical extent of ground water contamination detected at the Site. Results of the

Site-wide ground water investigation are discussed in Section 6.3.3,

During the supplemental remedial investigation, two additional monitoring wells were

installed in this AOC to delineate the horizontal and vertical extent of ground water

contamination in this area. MW-9A is a single-cased monitoring well screened

above the peat layer in this area. The 2-inch inside diameter 0.010-inch factory

slotted polyvinyl chloride (PVC) screen was set from 2 to 10 feet bgs. OLM was

observed in the boring between 4 and 10 feet bgs. TLM was not observed in the

boring for this well. MW-9B is a double cased monitoring well screened below the
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peat layer in this area. The outer 6-inch stainless steel casing of MW-10B was set 4

feet into the confining peat layer at 14 feet bgs. The inner 2-inch inside diameter

0.010-inch factory slotted PVC screen was set from 15 to 25-feet bgs.

One ground water sample was collected from each of these wells during the SRI.

The ground water samples were analyzed for VOCs, SVOCs, PCBs, metals and

general chemistry. Table 6-8 presents a summary of analytical results for the

ground water-samples-colJected^at -tne-Site.- -figure. -6-7 identifies, the .constituents^

detected in the ground water samples at concentrations above the GWQS and

Interim Specific Criteria (ISC).

The sample from MW-9A exhibited inorganic exceedances of arsenic, chromium,

lead, mercury, total dissolved solids (TDS), chloride and sulfate. MW-9B exhibited

exceedances of arsenic, lead, nickel, TDS, ammonia, and chloride.

6.2.1.5 AOC-1A Conclusions and Recommendations

AOC-1A Major Utilities

Four major underground utilities have been identified traversing this AOC. A water

line and a storm sewer extend across the northern edge of this AOC, along the St.

Pauls Avenue extension. A second storm sewer crosses the southern portion of this

AOC. The southern storm sewer extended from an inlet that was located on Duffield

Avenue at the southeastern corner of Parcel 1. This storm sewer extends

approximately 220 feet along the southern property boundary (AOC-1 B) to a surface

inlet. At this point, the storm sewer extends across the southern portion of AOC-1 A
to an outfall located approximately 40 feet north of the southern relieving platform

(AOC-1 D). The fourth utility is a high-pressure TGP gas pipeline that crosses the

Hackensack River. This pipeline reaches the riverbank just north of the southern

relieving platform (AOC-1 D) at which point it turns north paralleling the riverbank to

the M&R Station (AOC-1C).

AOC-1 A OLMandTLM

As summarized on Table 6-1, of the 39 soil borings and 12 test trenches conducted

in this AOC, 13 borings encountered OLM and 20 borings encountered TLM. Six of

the borings in this AOC penetrated the peat layer. OLM was encountered below the

peat layer at 4 locations in this AOC (GB-01, MW-2B, MW-2C, and SB-01-DEEP).

The extent of OLM and TLM encountered at the Site is shown on Figure 6-1.
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AOC-1A Soil

Figure 6-2 identifies soil samples collected on Parcel 1 that exhibited VOC

concentrations above the SCC. During the investigations, 10 soil samples were

collected from this AOC and analyzed for VOCs or VAHs. Benzene was detected in

the sample from soil boring SB-15C (2.5 to 4.0 feet bgs) and benzene,

ethylbenzene, styrene and xylenes were detected in the sample from soil boring TS-

15 at concentrations above the RDC, NRDC and/or and IGW SCC. No other VOC

exceedances were- reported in the soil samples fronrthis AOG.

Figure 6-3 identifies soil samples collected on Parcel 1 that exhibited SVOC

concentrations above the SCC. During the investigations, 10 soil samples were

collected from this AOC and analyzed for SVOCs or PAHs. All 10 samples exhibited

concentrations of one or more PAHs above the RDC and NRDC SCC. In addition,

the samples from soil borings SB-15C (2.5-4.0) and TS-15 (7.5-8.0) exhibited

concentrations of several PAHs above the IGW SCC.

Figure 6-4 identifies soil samples collected on Parcel 1 that exhibited concentrations

of inorganics above the SCC. During the investigations, 10 soil samples were

collected from this AOC and analyzed for TAL or Selected Metals. Nine of the ten

samples exhibited no metals concentrations above the SCC. Lead was detected in

SB-1A-01 at a concentration slightly above its RDC SCC but below its NRDC SCC.

Concentrations of cyanide and the other metals analyzed were below the NJDEP

SCC in the remainder of the samples from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 milligrams per kilogram (mg/kg)

total VOCs and 10,000 mg/kg total organics. Figure 6-5 identifies soil samples

collected on Parcel 1 that exhibited concentrations of any parameters that were

more than 10 times their respective SCC. Figure 6-6 identifies soil samples

collected on Parcel 1 that exhibited concentrations of any parameters that were

more than 100 times their respective SCC. One of the samples collected on Parcel

1, sample TS-15 (7.5-8.0) exhibited total VOC concentrations greater than 1,000

mg/kg. None of the other samples exhibited total VOC concentrations above 1,000

mg/kg. None of the samples from this AOC exhibited total organic concentrations
greater than 10,000 mg/kg.
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*
Five samples collected in this AOC exhibited PAH concentrations more than 10

r times their respective SCC. These samples SB-15A (0.0-2.0); SB-15C (2.5-4.0);

SB-16A (0.5-2.0); and SB-1A-02 (0.0-0.5 and 2.5-3.0). Results for the remaining
r parameters and samples from this AOC were less than 10 times their respective

SCC.

r
One soil sample from this AOG (15C 2.5-4.0) exhibited PAH concentrations more

than 100 times their respective SCC. Results for the remaining parameters and

samples from this AOC were less than 100 times their respective SCC.

»• AOC-1A Ground Water
4 Figure 6-7 identifies ground water samples collected at the Site that exhibited

»- analyte concentrations above their respective GWQS. Five of the ground water

monitoring wells installed at the Site are located within this AOC. These include a

cluster of three monitoring wells (MW-2A, MW-2B and MW-2C) located in the

western portion of this AOC and a pair of monitoring wells (MW-9A and MW-9B)

located near the southwest, hydraulically downgradient, comer of this AOC. Table

6-9 presents a summary of analytical results that exceeded the GWQS. Styrene,

benzene, ethylbenzene, toluene, naphthalene, 2-methylnaphthalene, iron, lead and

ammonia were detected in samples from MW-2A and MW-2B at concentrations

above their respective GWQS. The sample collected from MW-2B during the SRI

also exhibited concentrations of manganese, arsenic and aluminum above their

respective GWQS and concentrations of two PAHs (benzo(a)anthracene and

benzo(a)pyrene) above their respective interim specific criteria. The sample from
the deep well, MW-2C, exhibited concentrations of benzene, bromodichloromethane,

chloroform, aluminum, iron and manganese above their respective GWQS. The

three metals are commonly associated with naturally occurring minerals. Two of the

organic compounds detected (bromodichloromethane and chloroform) have not

been detected at the Site. These two compounds were also detected in the sample

from MW-3C. Based on the occurrence only in the deeper zone and absence of

these compounds at the Site, PSEG SC concludes that these two exceedances

reflect an offsite or regional source and are not associated with Site-related
contamination. The remaining compound, benzene, was detected at 3.9

micrograms per liter (ng/L). This concentration indicates that this well is screened
near the bottom of the zone of contaminated ground water at the Site.
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Concentrations of IDS, chloride and several metals reported in the samples from

well pair MW-9A and MW-9B exceeded their respective GWQS. In addition, the

sample from MW-9A exhibited concentrations of three PAHs slightly above their

respective Interim Specific Criteria. MW-9B exhibited an ammonia concentration

above its GWQS. Because VOCs were not detected in these samples, this

monitoring well pair delineates the southwestern limit of the VAH contamination

detected in ground water across much of the Site.

AOC-1A Recommendations

PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.2 AOC-1B-Open Ditch

6.2.2.1 Description

This AOC is an approximately 300-foot long open ditch located along the southern

perimeter of Parcel 1. The ditch is partially filled. The ditch currently receives runoff

and previously also received discharge from a former storm sewer inlet along

Duffield Avenue. The ditch extends to the Hackensack River. Other parties

reportedly used the storm sewer for disposal of waste oils and other materials. The

storm sewer inlet was closed in conjunction with the facility demolition. This AOC

was identified in the PA as potential AOC-2.

6.2.2.2 Historical Sampling Results

No sampling was conducted in this AOC prior to the Rl.

6.2.2.3 Remedial Investigation Results

Prior to implementation of the Rl, the ditch had been filled. Efforts were made during

the Rl to identify the former bottom of the ditch. Six shallow soil borings were

conducted and sampled in AOC-1B to evaluate conditions in the swale. The soil

borings, identified as SB-1B-01 through SB-1B-06 extended from 2 to 4 feet bgs. A

total of 15 soil samples were collected from this AOC. This included two to three

samples from each of these borings.

The samples from the six soil borings in this AOC were analyzed for VOCs or VAHs

and SVOCs or PAHs. Samples from soil borings SB-1B-01, SB-1B-04, SB-1B-05
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and SB-06 were analyzed for PPL metals and the surface samples from SB-1B-05

and SB-1B-06 were analyzed for RGBs.

Benzene concentrations detected in the soil samples from SB-1B-01, SB-1B-02 and

SB-1B-04 exceeded the NJDEP SCC. One or more PAHs exceeded the NJDEP

SCC in samples from all six of the soil borings in this area. Three PPL metals were

detected at concentrations above the NJDEP SCC. These exceedances consisted

-of lead and-arsenic concentrations-detected in. the deep-sample from .SB-1B-01 and -

nickel in the surface sample from SB-1B-04. PCBs were not detected in either of the

samples analyzed.

Based on these results, benzene and PAHs are present at the southwestern limit of

Parcel 1. The PAHs appear to be ubiquitous across the Site and are believed to be

related to fill material identified throughout this area. The benzene concentrations

detected in this area are likely related to the TLM detected across much of AOC-1 A.

The metals exceedances observed were each limited to a single sample and are

therefore considered to be limited in extent.

6.2.2.4 Supplemental Remedial Investigation Results

This AOC was not investigated during the SRI.

6.2.2.5 AOC-1 B Conclusions and Recommendations

AOC-1 B Major Utilities

As noted in the discussion of AOC-1 A, one underground utility has been identified

traversing this AOC. An abandoned storm sewer crosses the southern portion of

this AOC. The southern storm sewer extended from an inlet that was located on

Duffield Avenue at the southeastern comer of Parcel 1. The inlet was reportedly

sealed to prevent illegal discharges by passersby. This storm sewer extends

approximately 220 feet along the southern property boundary (AOC-1 B) to a surface

inlet. At this point, the storm sewer extends across the southern portion of AOC-1 A

to an outfall located approximately 40 feet north of the southern relieving platform
(AOC-1 D).
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AOC-1B OLMandTLM

As summarized on Table 6-1, none of the 6 soil borings conducted in this AOC

encountered OLM or TLM. None of the borings in this AOC penetrated the peat
layer. The extent of OLM and TLM encountered at the Site is shown on Figure 6-1.

AOC-1B Soil

Figure 6-2 identifies soil samples collected on Parcel 1 that exhibited VOC
concentrations-above Jhe SCO- During, the investigations, eigbLsoU samples-were
collected from this AOC and analyzed for VOCs or VAHs. Benzene concentrations
reported in three samples exceeded the IGW SCC: SB-1B-01 (1.5-2.0), SB-1B-02
(2.5-3.0) and SB-1B-06 (1.5-2.0). The concentration reported in SB-1B-06 also
exceeded the RDC SCC. The results were below the NRDC SCC. No other VOC
exceedances were reported in the soil samples from this AOC.

Figure 6-3 identifies soil samples collected on Parcel 1 that exhibited SVOC
concentrations above the SCC. During the investigations, nine soil samples were
collected from this AOC and analyzed for SVOCs or PAHs. Eight of the nine
samples exhibited PAH concentrations above the RDC and NRDC SCC. Sample
SB-1B-03 (3.5-4.0) exhibited no PAH exceedances. None of the SVOC
concentrations reported in samples from this AOC exceeded the IGW SCC.

Figure 6-4 identifies soil samples collected on Parcel 1 that exhibited concentrations
of inorganics above the SCC. During the investigation, six soil samples were

collected from this AOC and analyzed for TAL or PPL metals. Four of the six
samples exhibited no exceedances. Arsenic and lead were reported in sample SB-
1B-01 (3.5-4.0) at concentrations above their respective RDC and NRDC SCC.
Nickel was reported in the sample from SB-1B-04 at a concentration above its RDC
but below its NRDC SCC. Concentrations of cyanide and the other metals analyzed
were below the NJDEP SCC in the remainder of the samples from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and
100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000
mg/kg total organics. Figure 6-5 identifies soil samples collected on Parcel 1 that
exhibited concentrations of any parameters that were more than 10 times their
respective SCC. Figure 6-6 identifies soil samples collected on Parcel 1 that
exhibited concentrations of any parameters that were more than 100 times their
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respective SCC. None of the samples collected on Parcel 1 exhibited total VOC

concentrations greater than 1,000 mg/kg or total organic concentrations greater than

10,000 mg/kg.

Five samples collected in this AOC exhibited PAH concentrations more than 10

times their respective SCC. These included samples SB-1B-01 (0.0-0.5 and 2.5-

4.0), SB-1B-02 (0.0-0.5), SB-1B-05 (0.0-0.5) and SB-1B-06 (0.5-1.0). Results for

-the^ remaining parameters-and sarnples-from-this AOC-were less-thaa to times-their^

respective SCC. None of the samples collected from AOC-1B exhibited analyte

concentrations greater than 100 times their respective SCC.

AOC-1B Ground Water

No ground water monitoring wells were installed in this AOC. Figure 6-7 identifies

ground water samples collected at the Site that exhibited analyte concentrations

above their respective GWQS.

AOC-1B Recommendations

PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.3 AOC-1C - Coal Yard/LP Vaporizer Blow-down Tank

6.2.3.1 Description

AOC-1 C comprises most of the northern half of Parcel 1. This area was historically

used as a coal yard and was the location of a former LP Vaporizer Tank that was
closed prior to this investigation. PSE&G and TGP M&R stations currently occupy

this AOC. This area was identified in the SIR as potential AOC 14 and 14A.

6.2.3.2 Historical Sampling Results

No sampling was conducted in this AOC prior to the Rl.

6.2.3.3 Remedial Investigation Results

Six soil borings, identified as SB-1C-01 through SB-1C-06 were completed and

sampled in AOC-1 C during the Rl. Evidence of OLM was identified in four of the

borings at depths ranging from approximately 4 to 11 feet bgs. Table 6-1 presents a

summary of OLM and TLM reported in the soil borings. Figure 6-1 presents the

estimated horizontal extent of OLM and TLM observed in soil borings on Parcel 1.
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Twenty-two soil samples were collected from the six borings in this area. The soil

samples were analyzed for VAHs, PAHs and either PPL or Selected Metals. VAH

concentrations detected in samples from SB-1C-05 and SB-1C-06 exceeded NJDEP

SCC. PAH concentrations detected in samples from SB-1C-01 through SB-1C-05

exceeded NJDEP SCC. Neither the metals analyzed nor total cyanide were

detected at concentrations above the NJDEP SCC in the soil samples from this

AOC

6.2.3.4 Supplemental Remedial Investigation Results

AOC-1C Soil Investigation

During the SRI, five additional soil borings were completed in AOC-1C and two soil

borings were conducted offsite, to the north of this AOC. One onsite boring (SB-1C-

01 A) was advanced through the location of boring SB-1C-01. This boring was

completed to obtain deeper samples at this location. Four additional locations were

investigated in AOC-1C to delineate horizontal and vertical extent of VAHs, PAHs,
previously detected in this AOC. These locations were identified as SB-1C-09

through SB-1C-12. Two soil samples were collected from each soil boring for

laboratory analysis.

Benzene concentrations exceeded the IGW SCC of 1.0 mg/kg in the shallow

samples collected from SB-1C-09, SB-1C-10 and SB-1C-12. The deeper samples

at these locations exhibited no exceedances. Several PAHs were detected at
concentrations above the SCC in the shallow samples from four locations sampled
in this AOC during the SRI. The deeper samples collected from two of these

locations (SB-1C-09 and SB-1C-11) exhibited no PAH exceedances. The deeper

sample from SB-1C-12 exhibited PAH exceedances slightly above the RDC but

below the NRDC and IGW SCC. The deeper sample from SB-1C-10 exhibited PAH
concentrations above the RDC and NRDC but below the IGW SCC.

During the SRI, two soil borings were completed on the Conrail property to the north

of the Site. These borings, identified as SB-1C-07 and SB-1C-08 were located
beneath the railroad overpass. During implementation of the field program,

representatives of Conrail required relocation of the borings to avoid underground

lines. Soil boring SB-1C-07 was moved approximately 30 feet northwest. Due to
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underground utilities along Duffield Street, it was not possible to complete soil boring

SB-1C-08 in the proposed location. An alternate location was selected beneath the

railroad overpass approximately 120 feet west-southwest of the proposed location.

An additional location was attempted on the northern side of the railroad overpass.

This location was tentatively identified as SB-1C-13. However, drilling equipment

was unable to penetrate the boulders used to construct a berm that extends from

railroad bridge approximately 60 feet north.

Two samples were collected from soil borings SB-1C-07 and SB-1 C-08 for analysis

of VAHs and PAHs. None of these samples exhibited VAH exceedances. Several

PAHs were detected in the deeper samples collected from these two locations at

concentrations above the RDC and NRDC but below the IGW SCC. The

constituents detected in this sample are commonly associated both with historical

MGP operations and historical railroad operations. It is therefore not practical to

distinguish between these contaminant sources. Therefore, it is not practical to
delineate the horizontal extent of contamination associated with historical MGP

operations beyond the northern boundary of Parcel 1. No further delineation of the

northern extent of this AOC is recommended.

AOC-1C Ground Water Investigation

During the supplemental remedial investigation, two monitoring wells were installed

in this AOC to delineate the horizontal and vertical extent of ground water

contamination in this area. MW-10A is a single cased monitoring well screened

above the peat layer in this area. The 2-inch inside diameter 0.010-inch factory
slotted PVC screen was set from 2 to 10 feet bgs. OLM was observed in the boring

between 8 and 12 feet bgs. TLM was not observed in the boring for this well. MW-
10B is a double cased monitoring well screened below the peat layer in this area.

The outer 6-inch stainless steel casing of MW-10B was set 4 feet into the confining

peat layer at 14 feet bgs. The inner 2-inch inside diameter 0.010-inch factory slotted

PVC screen was set from 18 to 28-feet bgs.

One ground water sample was collected from each of these wells during the SRI.

The ground water samples were analyzed for VOCs, SVOCs, PCBs, metals and

general chemistry. Table 6-8 presents a summary of analytical results for the

ground water samples collected at the Site. Figure 6-7 identifies the constituents

detected in the ground water samples at concentrations above the GWQS and ISC.
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6.2.3.5 AOC-1C Conclusions and Recommendations

AOC-1 C Major Utilities

Three major underground utilities have been identified traversing this AOC. In

addition, numerous underground electric conduits cross this area. The major utilities

consist of an Amerada Hess oil pipeline and two high pressure gas pipelines.

AOC-1 C OLMandTLM

As summarized on Table 6-1, of the 15 soil borings conducted in this AOC, 6

encountered OLM and none encountered TLM. Five borings in this AOC penetrated

the peat layer. OLM was not encountered below the peat layer in this AOC. The

extent of OLM and TLM encountered at the Site is shown on Figure 6-1.

AOC-1 C Soil

Figure 6-2 identifies soil samples collected on Parcel 1 that exhibited VOC

concentrations above the SCC. During the investigations, 30 soil samples were

collected from this AOC and associated offsite areas and analyzed for VOCs or
VAHs. Benzene concentrations reported in 6 samples exceeded the IGW SCC:

SB-1C-05 (3.5-4.0), SB-1C-06 (3.5-4.0), SB-1C-06 (7.5-8.0), SB-1C-09 (9.0-9.5),

SB-1C-10 (5.0-5.5), and SB-1C-12 (3.5-4.0). The concentrations reported in the

samples from SB-1C-09 and SB-1C-06 also exceeded the RDC SCC. The results
were below the NRDC SCC. No other VOC exceedances were reported in the soil
samples from this AOC.

Figure 6-3 identifies soil samples collected on Parcel 1 that exhibited SVOC
concentrations above the SCC. During the investigations, 30 soil samples were
collected from this AOC and associated offsite areas and analyzed for SVOCs or

PAHs. Of these 30 samples, 21 exhibited PAH concentrations above the RDC and

NRDC SCC. No PAH exceedances were reported in the following samples:
SB-1C-04 (11.0-11.5) SB-1C-05 (7.5-8.0 and 11.0-11.5), SB-1C-06 (all four intervals
sampled), SB-1C-08 (4.5-5.0), and SB-1C-11 (16.0-16.5).

Figure 6-4 identifies soil samples collected on Parcel 1 that exhibited concentrations

of inorganics above the SCC. During the investigations, 18 soil samples were
collected from this AOC and associated offsite areas and analyzed for TAL or PPL

metals. Of these 18 samples, 14 exhibited no metals concentrations above RDC or
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NRDC SCC. Concentrations of arsenic in SB-1C-07 (6.0-6.5) and SB-1C-08 (4.5-

5.0)r arsenic-and lead-in SB*1G-08-(11.0-11.5); -and -zinc-in-SB-1C-12-(7.5-8.0)

exceeded their respective RDC and NRDC SCC. Concentrations of cyanide and the

other metals analyzed were below the NJDEP SCC in the remainder of the samples

from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Figure 6-5 identifies soil samples collected on Parcel 1 that

exhibited concentrations of any parameters that were more than 10 times their

respective SCC. Figure 6-6 identifies soil samples collected on Parcel 1 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. None of the samples collected on Parcel 1 exhibited total VOC

concentrations greater than 1,000 mg/kg or total organic concentrations greater than

10,000 mg/kg.

Three samples collected in this AOC exhibited PAH concentrations more than 10

times their respective SCC. These included samples SB-1C-03 (7.0-7.5); SB-1C-05

(3.5-4.0), and SB-1C-10 (5.0-5.5). Results for the remaining parameters and

samples from this AOC were less than 10 times their respective SCC.

One sample collected from this AOC, SB-1C-10 (5.0-5.5) exhibited concentrations of

three PAHs greater than 100 times their respective SCC). Results for the remaining

parameters and samples from this AOC were less than 100 times their respective
SCC.

AOC-1C Ground Water

Figure 6-7 identifies ground water samples collected at the Site that exhibited

analyte concentrations above their respective GWQS. Two of the ground water

monitoring wells installed at the Site are located within this AOC. These consist of

monitoring well pair MW-10A and MW-10B located near the northwest perimeter of

this AOC. Table 6-9 presents a summary of analytical results that exceeded the

GWQS. Several metals were detected in samples from both wells at concentrations

above their respective GWQS. In addition, the sample from MW-10A exhibited

concentrations of TDS, chloride and ammonia above the GWQS and concentrations

of three PAHs slightly above their respective Interim Specific Criteria. Because
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VOCs were not detected in these samples, this monitoring well pair delineates the

northwestern limit-of the-VAH contamination detected-in ground water aeross-much-

of the Site.

AOC-1C Recommendations

PS EG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.4 AOC-1D - Relieving Platform Area and River

6.2.4.1 Description

AOC-1 D is located in the southwest portion of Parcel 1. This area is adjacent to the

location of the former tar separators and borders the relieving platform along the

Hackensack River. Details regarding the size and operating history of these'

separators are presented in the SIR (HLA, 1999a).

6.2.4.2 Historical Sampling Results

During the SI and Rl, there were no investigative sampling activities conducted in

this area.

6.2.4.3 Remedial Investigation Results

During the Rl, no investigative activities were conducted in this area.

6.2.4.4 Supplemental Remedial Investigation Results

During the SRI, seven soil borings were completed along the eastern edge of this
AOC to assess the horizontal and vertical extent of OLM and TLM detected in this

area. Evidence of OLM was identified in three of the seven borings. OLM was
detected between 10 and 16 feet bgs at boring locations SB-1D-01, SB-1D-03 and

SB-1D-07. No evidence of TLM was identified in the seven borings completed in

this area during the SRI. Table 6-1 presents a summary of OLMyTLM reported in the

soil borings. Figure 6-1 presents the estimated extent of OLM and TLM observed at
the Site.

A series of borings was completed through the riverbed. Certain of the borings were

used to determine the extent of TLM beyond the relieving platform. Results of the
barge-mounted river boring program are discussed in Section 6.5.
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6.2.4.5 AOC-1D Conclusions and Recommendations

AOC-1 D Major Utilities

No major underground utilities cross this AOC. However, a TGP gas pipeline

crosses the Hackensack River just north of this AOC and an unspecified cable

crossing was identified by a sign located immediately south of the relieving platform.

AOC-1 D OLMandTLM

As summarized on Table 6-1, of the 14 soil borings conducted in this AOC, 5

encountered OLM and 3 encountered TLM. Two borings in this area penetrated the

peat layer. Neither OLM nor TLM was encountered below the peat layer in this

AOC. The extent of OLM and TLM encountered at the Site is shown on Figure 6-1.

A 0.5- to 1.0-foot thick layer of TLM was encountered in the river bed approximately

10 feet west of the relieving platform. Step-out borings, conducted in accessible

areas 30 feet or more from the platform did not encounter TLM. These results

indicate that TLM extends beneath the relieving platform and extends up to 30 feet

horizontally into the river bed.

AOC-1 D Soil

During the investigations no soil samples were collected from this AOC for

laboratory analysis.

AOC-1 D Ground Water

No ground water monitoring wells were installed in this AOC. Figure 6-7 identifies

ground water samples collected at the Site that exhibited analyte concentrations
above their respective GWQS.

AOC-1 D Recommendations

PS EG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.5 AOC-2A - Storage Tank Area

6.2.5.1 Description

AOC-2A is located in the northwest portion of Parcel 2. This area is the historical

location of five above-ground storage tanks consisting of the No. 1,2,3, and 4 Oil

Tanks, and the No. 5 Tar Tank and Tar Separator. Details regarding the
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construction, sizes and operating history of these tanks were presented in the SIR

(HLAT 1999a) as potential AOCsirthrough 21.

6.2.5.2 Historical Sampling Results

During the SI and SSI, 21 soil borings and 1 ground water monitoring well pair were

completed in this area. The soil borings ranged from 4 to 24 feet in depth and the

boring for the monitoring well extended to 28 feet bgs. OLM and/or TLM were

detected in soil samples from seven of these locations. Table 6-1 presents a

summary of OLM and TLM reported during the SI, SSI and Rl activities. Figure 6-1

identifies the approximate horizontal extent of OLM and TLM identified.

The following 12 soil samples were collected from this AOC during the SI and

analyzed for VOCs, SVOCs, PCBs, TAL metals and/or total cyanide:

SB-17A 0.0-2.0

SB-17A 2.0-2.25

SB-17C 1.5-2.0

SB-18A 1.0-3.0

SB-18D 2.0-2.5

SB-19A 0.5-2.0

SB-19B 1.5-2.0

SB-19C 1.5-2.0

SB-19D 1.5-2.0

SB-20A 0.0-2.0
SB-21A 1.5-2.5

SB-21C 1.5-2.0

Historical soil sampling locations are shown on Figure 3-1. Results of previous

sampling are summarized in the SI report (HLA, 1999a). VAHs and PAH

concentrations in several samples from this AOC exceeded the NJDEP SCC. In

addition, total PCBs, beryllium and arsenic were detected above the NJDEP SCC in

one sample, identified as SB-18A-1.0-3.0. Lead was detected above the NJDEP

SCC in one sample, identified as SB-21A-1.5-2.5.
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6.2.5.3 Remedial Investigation Results

During"th'e~RT7 21 soir&6rirTgs"^were complete~dTrT7vOC-2A7rtTe~~s~ofl"BoringsT

identified as SB-2A-01 through SB-2A-22 (SB-2A-B was eliminated due to refusal),

extended from 4 to 16 feet bgs. Evidence of OLM was identified in nine of the

borings conducted in AOC-2A during the Rl at depths ranging from approximately 1

to 11 feet bgs. Evidence of TLM was identified in two of the borings at depths

ranging from approximately 2 to 8 feet bgs. Table 6-1 presents a summary of OLM

and TLM reported at the Site. Figure 6-1 presents the estimated horizontal extent of

OLM and TLM observed on Parcel 2.

A total of 64 soil samples were collected from AOC-2A during the Rl. Benzene

concentrations in samples from all but four of the soil borings (SB-2A-08, SB-2A-12,

SB-2A-20 and SB-2A-21) exceeded the NJDEP SCC. One or more PAHs was

detected in samples from all but three of the soil borings in this AOC (SB-2A-05,

SB-2A-11 and SB-2A-21) at concentrations above the NJDEP SCC. Total PCB

concentrations in samples from two locations (SB-2A-03 and SB-2A-10), arsenic

concentrations in samples from three locations (SB-2A-06, SB-2A-10 and SB-2A-16)

and the lead concentration at one location (SB-2A-10) exceeded the NJDEP SCC.

6.2.5.4 Supplemental Remedial Investigation Results

During the supplemental remedial investigation, two soil borings and one ground

water monitoring well were completed in this area. The two soil borings, identified

as SB-2A-23 and SB-2A-24, were located offsite, approximately 30 feet north of this

AOC. Soil boring SB-2A-23 delineated the horizontal extent of OLM and affected
soil previously detected at soil boring SB-2A-05. Soil boring SB-2A-24 investigated

the horizontal extent OLM and affected soil previously detected at soil boring SB-2A-

10. No evidence of OLM was detected in soil boring SB-2A-23. OLM was identified

in SB-2A-24 boring at 4 to 6 feet bgs. No evidence of TLM existed during the SRI

boring activities in this area. Table 6-1 presents a summary of OLM/TLM reported in

the soil borings. Figure 6-1 presents the estimated horizontal extent of OLM/TLM

observed in the soil borings at the Site.

No additional soil borings were attempted further north to due access restrictions.

Heavy vegetation and piles of construction debris, including logs and rubble,

prevented vehicular access between this boring location and the base of the railroad
embankment.
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r Four soirsamples'were collected frorfrthe'two boringsln'this area"antf~subTnitted tor-

laboratory analysis of VAHs, PAH and metals. VAH concentrations detected in

** SB-2A-23 exceeded the NJDEP SCC. PAH and inorganic analytes were detected in

SB-2A-24 above the NJDEP SCC.

f
One additional ground water monitoring well was installed in AOC-2A during the

r SRI. This monitoring well, identified as MW-3C was installed as a cluster with

existing wells MW-3A and MW-3B. MW-3C was installed to investigate the vertical

extent of ground water contamination detected at the Site. MW-3C is a triple cased
•

monitoring well designed to investigate the vertical extent of ground water

contamination in this area. The outer 10-inch stainless steel casing of MW-3C was

' set 4-feet into the first confining layer of peat at 14-feet bgs. The middle 6-inch

stainless steel casing was set at 72 feet bgs into a tight silty confining unit. The

inner 2-inch inside diameter 0.010-inch factory slotted PVC screen was set from 81

to 86-feet bgs. During well installation, OLM was observed in the boring between 8

and 12 feet bgs. TLM was not observed in the boring during the SRI activities.

Results of the Site-wide ground water investigation are discussed in Section 6.3.3.

One ground water sample was collected from each of these wells during the SRI.

The ground water samples were analyzed for VOCs, SVOCs, PCBs, metals and

general chemistry. Table 6-8 presents a summary of analytical results for the

ground water samples collected at the Site. Figure 6-7 identifies the constituents

detected in the ground water samples at concentrations above the GWQS and ISC.

6.2.5.5 AOC-2A Conclusions and Recommendations

AOC-2A Major Utilities

Two major underground utilities have been identified traversing this AOC. A gas

pipeline crosses the northern edge of this AOC and the Amerada Hess oil pipeline

crosses the southern portion of this AOC.

AOC-2A OLM and TLM

As summarized on Table 6-1, of the 47 soil borings and 6 test trenches conducted in

this AOC, 19 borings encountered OLM and 6 borings encountered TLM. Five

borings in this area penetrated the peat layer. OLM was not encountered below the
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peat layer in this AOC. The extent of OLM and TLM encountered at the Site is

shown on Figure 6*1. -

AOC-2A Soil

Figure 6-8 identifies soil samples collected on Parcel 2 that exhibited VOC

concentrations above the SCC. Three VOCs were detected in this AOC at

concentrations above their respective SCC. These included benzene in 38 samples,

ethylbenzene in 4 samples and xylenes in 1 sample. No other VOC exceedances

were reported in the soil samples from this AOC.

Figure 6-9 identifies soil samples collected on Parcel 2 that exhibited SVOC

concentrations above the SCC. PAH exceedances were detected in 46 soil samples

collected from this AOC. No other SVOC exceedances were reported in samples

collected from this AOC.

Figure 6-10 identifies soil samples collected on Parcel 2 that exhibited

concentrations of inorganics above the SCC. Concentrations of metals exceeded

the SCC in seven samples. These included arsenic only in SB-2A-06 (3.5-4.0) and

SB-2A-16 (5.5-6.0); arsenic and lead in SB-2A-10 (7.5-8.0) and SB-2A-24 (6.5-7.0);

lead only in soil boring SB-21A (1.5-2.5) and SB-2A-10 (9.5-10.0) and beryllium in

soil boring SB-18A (1.0-3.0). Concentrations of cyanide and the other metals

analyzed were below the NJDEP SCC in the remainder of the samples from this

AOC. The PCB concentration in two samples, SB-18A (1.0-3.0) and SB-2A-10 (3.5-

4.0), exceeded the RDC SCC. The PCB concentration reported in SB-18A (1.0-3.0)
also exceeded the NRDC SCC. The PCB concentration reported in the sample from

SB-2A-10 (3.5-4.0) was but was below the NRDC SCC. PCB concentrations

reported in both samples were below the IGW SCC. No other PCB exceedances

were reported in samples from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Figure 6-11 identifies soil samples collected on Parcel 2 that

exhibited concentrations of any parameters that were more than 10 times their

respective SCC. Figure 6-12 identifies soil samples collected on Parcel 2 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Rgure 6-13 identifies soil samples collected on Parcel 2 that
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exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-14 identifies

"Soifsamplesncollected-on-Parce)-2-that-exhibited-total-concentrations-of-organio

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

Eight samples collected in this AOC exhibited benzene concentrations more than 10

times its SCC. Twenty-two samples collected in this AOC exhibited PAH

concentrations more than 10 times their respective SCC. Results for the remaining

parameters and samples from this AOC were less than 10 times their respective

SCC.

One sample collected from this AOC, SB-21C (1.5-2.0) exhibited a benzene

concentration greater than 100 times its SCC. Three samples from this AOC: SB-

2A-07 (6.5-7.0), SB-2A-15 (7.5-8.0) and SB-2A-20 (3.0-3.5) exhibited PAH.

concentrations greater than 100 times their respective SCC. Results for the

remaining parameters and samples from this AOC were less than 100 times their

respective SCC.

AOC-2A Ground Water

Figure 6-7 identifies ground water samples collected at the Site that exhibited

analyte concentrations above their respective GWQS. Three of the ground water

monitoring wells installed at the Site are located within this AOC. These wells,

identified as MW-3A, MW-3B and MW-3C, are installed as a cluster in the western

portion of this AOC. Benzene was detected in the samples from MW-3A and in the
first two rounds of sampling from MW-3B at concentrations above the GWQS. The

benzene concentration detected in MW-3B declined rapidly with time suggesting that

the benzene detected may have been a result of limited local disturbance or cross-

contamination. Benzene was not detected in the deeper well, MW-3C. However,

two other VOCs, bromodichloromethane and chloroform, were detected in the

sample from MW-3C at concentrations above their GWQS. These two compounds

were also detected in the sample from MW-2C. Based on the occurrence only in the

deeper zone and absence of these compounds at the Site, PSEG SC concludes that

these two exceedances reflect an offsite or regional source and are not associated

with Site-related contamination.
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These results indicate that the benzene-contaminated ground water is present

above the peat layer but not below in this AOC. The benzene concentrations

reported in the samples from MW-3A ranged from 1.02 to 2.4 u.g/L, only slightly

above the GWQS of 1.0 u.g/L These date indicate that this well is located near the

edge of the zone of affected ground water at the Site.

Several PAHs and metals were detected at concentrations above the GWQS or ISC

in samples collected from these wells during the SSI. The PAH concentrations

generally diminished below the ISC indicating that the concentrations reported were

likely due to suspended particles that were not fully removed during the initial well

development.

Three soil samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg. These included samples SB-21C (1.5-2.0), SB-17A (2.0-2.25) and SB-

18D (2.0-2,5) all of which were collected during the SI. None of the samples from

this AOC exhibited total organic compound concentrations greater than 10,000

mg/kg.

AOC-2A Recommendations

PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.6 AOC-2B - Headquarters Area

6.2.6.1 Description

AOC-2B comprises the northeastern portion of Parcel 2. This AOC includes the

original MGP area including the former location of the original MGP gas holder, Gas

Holder No. 1, the oil house, fuel oil tank, meter oil tank, paint and oil shed, and a

disposal area as well as the historical location of a Texas Eastern M&R station. In

1993, PSE&G completed a clean closure of Gas Holder No. 1. The closure involved

removing the tank and all materials down to the top of the foundation and then

backfilling the area with clean fill wrapped in a high-density polyethylene (HOPE)

liner. Details regarding the historical structures and clean closure were presented in

the SIR as potential AOCs 25, 26, 27, 28, 29, 30, 31 and 34.
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The parking lot, storage areas and refueling facility for the PSE&G East Jersey

District Gas Distribution headquarters currently occupy this AOC. As noted in

Section 2.2.1, the refueling facility includes two gasoline and one diesel fuel

concrete-encased above-ground storage tanks, a fuel dispenser and a 25-bay natural

gas refueling area.

As part of the SI, PSEG SC located and removed the meter oil tank (former AOC-28).

Based on excavation in the area identified as the location of a former fuel oil tank,

PSEG SC determined that this structure had been removed previously. Details

regarding tank closure activities were presented in the SIR (HLA, 1999a).

6.2.6.2 Historical Sampling Results

During the SI, 20 soil borings were completed in this area. In addition, the

background monitoring well pair, MW-1A and MW-1B, was installed just east of this

AOC during the SSI. The soil borings ranged from 8 to 24 feet in depth and the

boring for the monitoring well extended to 30 feet bgs. OLM and/or TLM were

detected in soil samples from six of these locations. Table 6-1 presents a summary

of OLM and TLM reported during the SI, SSI and Rl activities. Figure 6-1 identifies

the approximate horizontal extent of OLM and TLM identified.

The following 11 soil samples were collected from this AOC during the SI and

analyzed for VOCs, SVOCs, PCBs, TAL metals and/or total cyanide:

SB-25A-0.5-2.0

SB-25A-4.0-4.5

SB-26A-0.5-2.5

SB-26A-4.5-5.0

SB-30A-0.0-2.0

SB-30A-5.5-6.0

SB-30C-6.0-6.5

SB-31A-0.5-3.0

SB-31A-4.0-5.0

SB-31C-5.5-6.0

SB-34A-0.5-2.0
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In addition, five post-excavation samples were collected following removal of the

meter oil tank.

Historical soil sampling locations are shown on Figure 3-1. Results of previous

sampling are summarized in the SI report (HLA, 1999a). VAHs, PAH, lead and

arsenic concentrations in several samples from this AOC exceeded the NJDEP

SCC. In addition, the PCB Aroclor 1248 was detected in one sample, SB-26A

0.5-2.5 at a concentration that exceeded the NJDEP SCC.

6.2.6.3 Remedial Investigation Results

During the Rl, 17 soil borings were completed in AOO2B. The soil borings were

identified as SB-2B-01 through SB-2B-20. (As noted in Section 4.4.5, three soil

boring locations, identified as SB-2B-10, SB-2B-15 and SB-2B-17, were eliminated

from this AOC during the Rl.) The 17 soil borings extended from 6 to 12 feet bgs.

Evidence of OLM was identified in four of the borings conducted in AOC-2B during

the Rl at depths ranging from approximately 4 to 10 feet bgs. No evidence of TLM

was identified in the borings conducted in this area during the Rl. Table 6-1

presents a summary of OLM and TLM reported at the Site. Figure 6-1 presents the

estimated horizontal extent of OLM and TLM observed on Parcel 2.

A total of 65 soil samples were collected from AOC-2B during the Rl. VAHs were

analyzed in 53 of the soil samples from this AOC. One or more VAHs were detected

in 22 of these samples and exceeded the NJDEP SCC in the following 9 samples:

SB-2B-02 7.0-7.5

SB-2B-04 9.0-9.5

SB-2B-08 3.5-4.0

SB-2B-09 5.0-5.5

SB-2B-09 10.0-10.5

SB-2B-13 3.5-4.0

SB-2B-14 3.5-4.0

SB-2B-14 6.5-7.0

SB-2B-16 3.0-3.5

VAHs were not detected at concentrations above the NJDEP SCC in the other soil
samples analyzed from this AOC.
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PAHs were analyzed in 63 of the 64 samples from this AOC. One or more PAHs

were detected at concentrations above the NJDEP SCC in following 30 samples,

collected from 1 2 of the soil borings in this AOC:

SB-2B-02 3.0-3.5 SB-2B-05 1 .5-2.0 SB-2B-09 5.0-5.5

SB-2B-02 5.5-6.0 SB-2B-06 3.5-4.0 SB-2B-11 1.5-2.0

SB-2B-02 7.0-7.5 SB-2B-07 1 .5-2.0 SB-2B-1 1 3.5-4.0

SB-2B-03 3.0-3.5 SB-2B-07 2.5-3.0 SB-2B-1 2 0.0-0.5

SB-2B-03 5.5-6.0 SB-2B-07 4.0-4.5 SB-2B-1 2 1 .0-1 .5

SB-2B-03 7.5-8.0 SB-2B-08 1 .5-2.0 SB-2B-1 2 3.5-4.0

SB-2B-04 3.5-4.0 SB-2B-08 11.5-12.0 SB-2B-1 2 7.5-8.0

SB-2B-04 5.5-6.0 SB-2B-08 3.5-4.0 SB-2B-1 3 7.5-8.0

SB-2B-04 7.5-8.0 SB-2B-08 6.5-7.0 SB-2B-1 4 3.5-4.0

SB-2B-04 9.0-9.5 SB-2B-09 10.0-10.5 SB-2B-1 4 6.5-7.0

PAHs were not detected at concentrations above the NJDEP SCC in the other soil

samples analyzed from this AOC.

Metals were analyzed in 45 of the 64 samples from this AOC. Lead and/or arsenic

were detected at concentrations above the NJDEP SCC in the following 10 samples:

SB-2B-03 0.0-0.5

SB-2B-04 5.5-6.0

SB-2B-06 3.5-4.0

SB-2B-07 2.5-3.0

SB-2B-07 4.0-4.5

SB-2B-08 1.5-2.0

SB-2B-08 3.5-4.0

SB-2B-121.0-1.5

SB-2B-1 3 3.5-4.0

SB-2B-20 2.5-3.0
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In addition, the concentration of mercury detected in sample SB-2B-06 3.5-4.0

exceeded the NJDEP SCC for this metal. None of the remaining metals analyzed in

samples from this AOC were detected at concentrations above the NJDEP SCC.

6.2.6.4 Supplemental Remedial Investigation

During the supplemental remedial investigation, two soil borings were completed in

this area. The two soil borings, identified as SB-2B-21 and SB-2B-22, were located

offsite, approximately 20 feet north of this AOC. Soil boring SB-2B-21 delineated the

horizontal extent of OLM, TLM and affected soil previously detected at soil borings

SB-2B-06 and SB-31C. Soil boring SB-2B-22 delineated the horizontal extent OLM

and affected soil previously detected at soil boring SB-2B-08. No evidence of OLM

or TLM was detected in soil borings SB-2B-21 and SB-2B-22. Table 6-1 presents a

summary of OLM/TLM reported in the soil borings. Figure 6-1 presents the

estimated horizontal extent of OLM/TLM observed in the soil borings at the Site.

Four soil samples were collected from the two borings in this area and submitted for

laboratory analysis of VAHs, PAH and metals. PAH concentrations detected in

SB-2B-21 at 6.0 to 6.5 feet bgs. The remaining results were below the NJDEP SCC.

6.2.6.5 AOC-2B Conclusions and Recommendations

AOC-2B Major Utilities

Two major underground utilities have been identified traversing this AOC. A high-

pressure gas pipeline crosses the middle of this AOC. In addition, a series of gas

feed lines are located beneath the parking area. These lines feed individual gas
refueling ports for PSE&G vehicles.

AOC-2B OLM and TLM

As summarized on Table 6-1, of the 39 soil borings conducted in this AOC, 4

encountered OLM and 2 encountered TLM. Three borings in this area penetrated

the peat layer. Neither OLM nor TLM was encountered below the peat layer in this

AOC. The extent of OLM and TLM encountered at the Site is shown on Figure 6-1.

AOC-2B Soil

Figure 6-8 identifies soil samples collected on Parcel 2 that exhibited VOC

concentrations above the SCC. Four VOCs were detected in this AOC at

concentrations above their respective SCC. These included benzene in 11 samples,
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ethylbenzene and toluene in 1 sample and xylenes in 3 samples. No other VOC

exceedances were reported in the soil samples from this AOC.

Figure 6-9 identifies soil samples collected on Parcel 2 that exhibited SVOC

concentrations above the SCC. PAH exceedances were detected in 33 soil samples

collected from this AOC. No other SVOC exceedances were reported in samples

collected from this AOC.

Figure 6-10 identifies soil samples collected on Parcel 2 that exhibited

concentrations of inorganics above the SCC. Concentrations of metals exceeded

the SCC in 14 samples. These included arsenic only in SB-2B-13 (3.5-4.0) and

SB-2B-08 (3.5-4.0); arsenic and lead in SB-30A (0.0-2.0); SB-31A (0.5-3.0); SB-2B-

07 (4.0-4.5); SB-2B-08 (1.5-2.0); lead only in SB-25A (0.5-2.5); SB-34A (0.5-2.0);.

SB-2B-03 (0.0-0.5); SB-2B-04 (5.5-6.0); SB-2B-07 (2.5-3.0); SB-2B-12 (1.0-1.5); and

SB-2B-20 (2.5-3.0); and mercury and lead in SB-2B-06 (3.5-4.0). Concentrations of

cyanide and the other metals analyzed were below the NJDEP SCC in the

remainder of the samples from this AOC. The PCS concentration in one sample,

SB-2B-03 (0.0-0.5) exceeded the RDC SCC but was below the NRDC and IGW

SCC. No other PCB exceedances were reported in samples from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Figure 6-11 identifies soil samples collected on Parcel 2 that

exhibited concentrations of any parameters that were more than 10 times their
respective SCC. Figure 6-12 identifies soil samples collected on Parcel 2 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Figure 6-13 identifies soil samples collected on Parcel 2 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-14 identifies

soil samples collected on Parcel 2 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

Three samples collected in this AOC exhibited VAH concentrations more than 10

times their respective SCC. Eleven samples collected in this AOC exhibited PAH

concentrations more than 10 times their respective SCC. Results for the remaining

parameters and samples from this AOC were less than 10 times their respective
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SCC. None of the samples from this AOC exhibited contaminant concentrations

greater than 100 times their SCC.

Three soil samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg. These included samples SB-31C (5.5-6.0) and SB-2B-09 (5.0-5.5 and

10.0-10.5). Two soil samples from this AOC exhibited total organic compound

concentrations greater than 10,000 mg/kg. These included samples SB-31C (5.5-

6.0) and SB-2B-09 (5.0-5.5).

AOC-2B Ground Water

No ground water monitoring wells were installed in this AOC. Figure 6-7 identifies

ground water samples collected at the Site that exhibited analyte concentrations

above their respective GWQS.

AOC-2B Recommendations

PS EG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.7 AOC-2C - Fueling Area/Original MGP Facility

6.2.7.1 Description

AOC-2C is located in the southeast portion of Parcel 2. This AOC includes a fueling

area and the original MGP facility. The fueling area consisted of five USTs installed

in the 1970s. As discussed in the SIR, the USTs were historically used to store

gasoline, diesel fuel and waste oil and were taken out of service between 1977
and 1994. The five USTs were removed during the SI. Details regarding UST

closure were presented in the SIR (HLA, 1999a). This area was identified as

potential AOC-32.

Based on the Hopkins Atlas Map for this area dated 1873, the original MGP facility

located in this AOC consisted of two primary buildings: an exhaust house and a

second building, presumably the gas manufacturing facility. By 1908, this area

appears to have been used for storage. Details regarding the history of this area

were presented in the SIR (HLA, 1999a) as potential AOC-33.
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6.2.7.2 Historical Sampling Results

During the SI, four soil borings were completed in this AOC. No evidence of OLM or

TLM was identified in the borings conducted in AOC-2C during the SI.

One soil sample, identified as SB-33A 0.5-2.0 was collected and analyzed for

VOCs+15, SVOCs+25, metals, cyanide, PCBs and Total Petroleum Hydrocarbons

(TPH). In addition, 21 post-excavation soil samples were collected during removal

of the five USTs.

Concentrations of benzene and xylenes exceeded NJDEP SCC in two of the

post-excavation samples. PAH concentrations in the sample from the son boring

and several of the post-excavation samples exceeded the NJDEP SCC.

6.2.7.3 Remedial Investigation Results

During the Rl, two soil borings and one monitoring well pair were completed in

AOC-2C. The soil borings, identified as SB-2C-01 and SB-2C-03 extended to 12

feet bgs. The soil boring for monitoring well MW-7B extended to 26 feet bgs. No

evidence of OLM or TLM was identified in the borings conducted in AOC-2C during

the Rl.

A total of 10 soil samples were collected from the three borings. The samples from

the two soil borings were analyzed for VAHs, PAHs, and metals. The sample from

the monitoring well boring was analyzed for VOCs+15, SVOCs+25, PCBs, metals

and cyanide.

Benzene and PAH concentrations in the first three samples from SB-2C-01 and PAH

concentrations in the two intermediate samples from SB-2C-03 exceeded the

NJDEP SCC. None of the parameters analyzed in the deep sample at MW-7B

exceeded the NJDEP SCC.

Ground water samples were collected from well pair MW-7A/MW-7B located

hydrauiically downgradient from the former refueling area. Three parameters were

detected at concentrations above the GWQS: iron, ammonia and TDS. Ammonia

was also detected in background ground water samples collected during the SI and

Rl, suggesting an offsite source. No VOCs, SVOCs, cyanide, PCBs, other metals or

general chemistry parameters were detected in the ground water samples at
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concentrations above the GWQS. Findings of the Site-wide ground water sampling

activities are presented in Section 6.3.3.

r 6.2.7.4 Supplemental Remedial Investigation Results
1 During the supplemental remedial investigation, ground water samples were

r collected from the existing well pair MW-7A/MW-7B, located downgradient from the

former refueling area. The samples were laboratory analyzed for VOCs, SVOCs,

|r PCBs, metals and general chemistry parameters for delineation of ground water

contamination. The only exceedance of the NJDEP GWQS in the sample from MW-

7A was benzene. The remaining laboratory analytical results were below the

NJDEP GWQS.

6.2.7.5 AOC-2C Conclusions and Recommendations

AOC-2C Major Utilities

No major underground utilities have been identified traversing this AOC. Minor

utilities include underground electric, water and sewer lines in this area.

AOC-2C OLM and TLM

As summarized on Table 6-1, none of the 7 soil borings conducted in this AOC

encountered OLM or TLM. None of the borings in this area penetrated the peat

layer. The extent of OLM and TLM encountered at the Site is shown on Figure 6-1.

AOC-2C Soil

Figure 6-8 identifies soil samples collected on Parcel 2 that exhibited VOC

concentrations above the SCC. One VOC (benzene) was detected in this AOC at

concentrations above its SCC. These exceedances were detected in three samples

collected from soil boring SB-1C-01. No other VOC exceedances were reported in

the soil samples from this AOC.

Figure 6-9 identifies soil samples collected on Parcel 2 that exhibited SVOC

concentrations above the SCC. PAH exceedances were detected in 6 soil samples

collected from this AOC. No other SVOC exceedances were reported in samples
collected from this AOC.
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Figure 6-10 identifies soil samples collected on Parcel 2 that exhibited

concentrations of inorganics above the SCO. None of the metals concentrations

reported in this AOC exceeded applicable SCC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Figure 6-11 identifies soil samples collected on Parcel 2 that

exhibited concentrations of any parameters that were more than 10 times their

respective SCC. Figure 6-12 identifies soil samples collected on Parcel 2 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Figure 6-13 identifies soil samples collected on Parcel 2 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-14 identifies

soil samples collected on Parcel 2 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

One samples collected in this AOC exhibited a benzene concentration more than 10

times its SCC. Two samples collected in this AOC exhibited PAH concentrations

more than 10 times their respective SCC. Results for the remaining parameters and

samples from this AOC were less than 10 times their respective SCC. None of the

samples from this AOC exhibited contaminant concentrations greater than 100 times

their SCC.

None of the samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg or total organic compound concentrations greater than 10,000 mg/kg.

AOC-2C Ground Water

Figure 6-7 identifies ground water samples collected at the Site that exhibited

analyte concentrations above their respective GWQS. One pair of ground water

monitoring wells, MW-7A and MW-7B, is located along the western (hydraulically

downgradient) perimeter of this AOC. Benzene, arsenic, lead, cyanide, aluminum,

iron, sodium, manganese, and several PAHs were detected in the samples from

MW-7A at concentrations above their respective GWQS and ISC. No VOC, SVOC,

cyanide, lead, or arsenic exceedances were detected in the samples from the

deeper well, MW-7B. These data delineate the vertical extent of ground water

contamination in this AOC. Aluminum, iron, manganese and TDS concentrations

reported in MW-7B exceeded their respective GWQS. However, these exceedances
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are attributed to suspended particles in the monitoring well and are not considered to

be ground water contamination.

r AOC-2C Recommendations

Based on these results, PSEG SC recommends no further investigation and the

?: establishment of a deed notice for this AOC.

6.2.8 AOC-2D - Tar Processing/Catalytic Reformer/Storage Area and

Underground Oil Accumulations

6.2.8.1 Description

AOC-2D comprises the southwestern portion of Parcel 2 and includes reported

subsurface oil accumulations. This AOC includes the former Tar Processing Area
and the former Cyclic Catalytic Reforming Set (CCRS) area. In addition, this AOC

includes the area to the east of the former CCRS that was historically used for

storage and the area to the west of the former Tar Processing Area. Details

regarding the two historical operation areas and the underground oil accumulations

were presented in the SIR as potential AOCs 22, 23 and 57A. The underground oil

accumulations in this area were originally identified during the PAR as petroleum

that was observed in and pumped from manholes along St. Paul's and Duffield

Avenue between 1960 and 1985. Recent monitoring indicates that petroleum is no

longer accumulating in the manholes. Documentation of recent monitoring of the

manholes by the Hudson Regional Health Commission is provided in Appendix M.

6.2.8.2 Historical Sampling Results

During the SI, Five soil borings were completed in this AOC. Evidence of OLM was

identified in the four test trenches and in two of the borings conducted in AOC-2D

during the SI at depths ranging from approximately 1 to 16.5 feet bgs. Evidence of
TLM was identified in one of the test trenches and one of the borings at depths
ranging from approximately 0.9 to 2.8 feet bgs. Table 6-1 presents a summary of

OLM and TLM reported at the Site. Figure 6-1 presents the estimated horizontal
extent of OLM and TLM observed on Parcel 2.

Three soil samples, identified as SB-22B-1.75-2.25, SB-22C-0.5-1.0 and

SB-22C-1.5-2.0 were collected and analyzed for VOCs+15. Results indicated VAH
concentrations above the NJDEP SCC in this AOC.
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During the SSI, one monitoring well pair (MW-4A/MW-4B) was installed and

sampled in this area. Ground water samples from the monitoring wells were

analyzed for VOCs+15, SVOCs+25, metals, cyanide, and general chemistry. The

ground water sample from MW-4A exhibited a benzene concentration above the

NJDEP GWQS. No SVOCs, cyanide or other VOCs were detected at

concentrations above the NJDEP GWQS in the ground water samples from the

shallow or deep well at this location. Several metals consisting of aluminum,

arsenic, iron, lead, and sodium, as well as ammonia and IDS were reported in one

or both samples at concentrations above the NJDEP GWQS.

6.2.8.3 Remedial Investigation Results

During the Rl, ten soil borings were completed in AOC-2D. The soil borings,

identified as SB-2D-01 through SB-2D-10, extended from 6 to 12 feet bgs. Evidence

of OLM was identified in seven of the borings conducted in AOC-2D during the Rl at

depths ranging from approximately 0.5 to 11 feet bgs. Evidence of TLM was

identified in two of the borings at depths ranging from approximately 2.5 to 6.5 feet

bgs. Table 6-1 presents a summary of OLM and TLM reported at the Site. Figure

6-1 presents the estimated horizontal extent of OLM and TLM observed on Parcel 2.

A total of 3 surface and 21 subsurface soil samples were collected and analyzed to

evaluate conditions at this AOC during the Rl. The soil samples were analyzed for

VAHs, PAHs and Selected Metals and cyanide.

With one exception, concentrations of one or more VAHs and several PAHs

exceeded the NJDEP SCC in samples from each of the soil borings in this AOC.

PAH concentrations were below the NJDEP SCC in the samples from SB-2D-06.

Arsenic concentrations exceeded the NJDEP SCC in two samples SB-2D-06 3.5-4.0

and SB-2D-07 6.0-6.5. Concentrations of cyanide and the other metals analyzed

were below the NJDEP SCC in the remainder of the samples from this AOC.

VAN concentrations were higher in the ground water samples collected from this

AOC during the Rl than in those collected during the SI. The remaining constituents

were detected at similar concentrations during both rounds of sampling.
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6.2.8.4 Supplemental Remedial Investigation Results

During the SRI, one soil boring was completed in this AOC. Soil Boring SB-2D-11

was completed to delineate the extent of affected soils detected at previously

completed soil boring SB-22DP. One soil sample was collected from the 5.5- to 6.0-

foot depth interval and a second sample was collected at the top of the peat layer,

from the 8.5- to 9.0-foot depth interval to delineate the horizontal extent of affected

soil in this AOC. A third sample was collected at the 20.0- to 20.5-foot depth interval

to provide vertical delineation. A fourth soil sample was collected from this boring at

29.5 to 30.0 feet below grade for purposes of the model. The three samples

collected for the SRI were analyzed for VAHs, PAHs and TAL inorganics.

The sample from 8.5 to 9.0 feet exhibited a benzene concentration above the IGW

and RDC SCO but below the NRDCSCC. VAH concentrations in the remaining soil

samples from this boring were below the SCC. The samples from the 5.5- to 6.0-

foot and 8.5- to 9.0-foot depth intervals exhibited concentrations of several PAHs

RDC and NRDC SCC. Concentrations of three PAHs detected in the sample from

8.5 to 9.0 feet bgs exceeded their respective IGW SCC. The samples from 5.5 to

6.0 feet bgs and 8.5 to 9.0 feet bgs exhibited no metals exceedances. The sample

from 20.0- to 20.5 feet bgs exhibited no VAH, PAH or metals exceedances.

During the SRI, ground water samples were collected from the two ground water

monitoring wells in this AOC: MW-4A and MW-4B. These samples were collected

as part of the Site-wide ground water investigation. Results of the Site-wide ground

water investigation are discussed in Section 6.3.3. Conclusions and
recommendations regarding ground water conditions as they pertain to this AOC are

discussed in Section 6.2.8.5, below.

6.2.8.5 AOC-2D Conclusions and Recommendations

AOC-2D Major Utilities

One major underground utility has been identified traversing this AOC. A high-

pressure gas main crosses Duffield Avenue from the PSE&G M&R Station on

Parcel 1. This gas main then traverses the southern perimeter of AOC-2D and
AOC-2E, along St. Paul's Avenue.
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AOC-2D OLM and TLM

As summarized on Table 6-1, of the 17 soil borings and 4 test trenches conducted in

this AOC, 13 borings encountered OLM and 4 borings encountered TLM. Three

borings in this area penetrated the peat layer. Neither OLM nor TLM was

encountered below the peat layer in this AOC. The extent of OLM and TLM

encountered at the Site is shown on Figure 6-1. Based on the location of OLM and

TLM encountered, it is possible that this material may extend to the south and west

beneath St. Pauls and Duffield Avenues. These areas were not investigated during

the project.

AOC-2D Soil

Figure 6-8 identifies soil samples collected on Parcel 2 that exhibited VOC

concentrations above the SCC. Four VOCs were detected in this AOC at

concentrations above their respective SCC. These included benzene in 22 samples,

ethylbenzene in 3 samples, and toluene in 1 sample and xylenes in 5 samples. No

other VOC exceedances were reported in the soil samples from this AOC.

Figure 6-9 identifies soil samples collected on Parcel 2 that exhibited SVOC

concentrations above the SCC. PAH exceedances were detected in 20 soil samples

collected from this AOC. No other SVOC exceedances were reported in samples

collected from this AOC.

Figure 6-10 identifies soil samples collected on Parcel 2 that exhibited

concentrations of inorganics above the SCC. None of the metals concentrations
reported in this AOC exceeded applicable SCC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Figure 6-11 identifies soil samples collected on Parcel 2 that

exhibited concentrations of any parameters that were more than 10 times their

respective SCC. Figure 6-12 identifies soil samples collected on Parcel 2 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Figure 6-13 identifies soil samples collected on Parcel 2 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-14 identifies

soil samples collected on Parcel 2 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.
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Nine samples collected in this AOC exhibited benzene concentrations more than 10

times its SCC. One sample also exhibited concentrations of ethylbenzene and total

xylenes greater than 10 times their respective SCC. Eight samples collected in this

AOC exhibited PAH concentrations more than 10 times their respective SCC.

Results for the remaining parameters and samples from this AOC were less than 10

times their respective SCC.

Two samples collected from one boring in this AOC, SB-2D-10 (3.5-4.0 and 5.5-6.0)

exhibited benzene concentrations greater.than 100 times its SCC. Results for the

remaining parameters and samples from this AOC were less than 100 times their

respective SCC.

Three soil samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg. These included samples SB-22B (1.75-2.25) and SB-22C (0.5-1.0 and

1.5-2.0) all of which were collected during the SI. One soil sample from this AOC

exhibited a total organic compound concentration greater than 10,000 mg/kg. This

sample was identified as SB-22C (0.5-1.0).

AOC-2D Ground Water

Figure 6-7 identifies ground water samples collected at the Site that exhibited

analyte concentrations above their respective GWQS. One pair of ground water

monitoring wells, MW-4A and MW-4B, is located near the western (hydraulically

downgradient) perimeter of this AOC. Benzene, ethylbenzene, arsenic, chromium,
cyanide, lead, mercury, aluminum, iron, sodium, manganese, and several PAHs

were detected in the samples from MW-4A at concentrations above their respective

GWQS and ISC. No VOC, SVOC, chromium, cyanide, lead, or mercury

exceedances were detected in the samples from the deeper well, MW-4B. These

data delineate the vertical extent of ground water contamination in this AOC.

Aluminum, iron, manganese and TDS concentrations reported in MW-4B exceeded

their respective GWQS. However, these exceedances are attributed to suspended

particles in the monitoring well and are not considered to be ground water

contamination.
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AOC-2D Recommendations
fi

PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.
r

6.2.9 AOC-2E - PSE&G Metering and Regulating Station

r
6.2.9.1 Description

AOC-2E is located on Parcel 2 north of the end of Charlotte Street and west of the
r existing maintenance building. The M&R station was constructed in 1953 and

removed after 1985 during demolition of the facility. Details regarding the M&R
f' station were presented in the SIR (HLA, 1999a) as potential AOC-24.
h

6.2.9.2 Historical Sampling Results

No sampling was conducted in this AOC prior to the Rl.

6.2.9.3 Remedial Investigation Results

During the Rl, five soil borings were completed and sampled in AOC-2E. The soil

borings extended from 4 to 12 feet bgs. No evidence of OLM or TLM was identified

in the borings conducted in AOC-2E during the Rl.

Four surface and eleven subsurface soil samples were collected and analyzed to

evaluate conditions in this AOC. The surface samples were analyzed for PAHs and

PPL metals. The subsurface samples were analyzed for VAHs, PAHs and Selected
Metals and cyanide.

With one exception, concentrations of benzene and several PAHs exceeded the

NJDEP SCC in the samples from each of the soil borings in this AOC. PAH

concentrations were below the NJDEP SCC in the samples from SB-2E-03. Lead

concentrations exceeded the NJDEP SCC in three soil samples: SB-2E-02 (7.0-7.5),

SB-2E-03 (3.0-3.5) and SB-2E-04 (2.5-3.0). Concentrations of cyanide and the

other metals analyzed were below the NJDEP SCC in the remainder of the samples
from this AOC.

6.2.9.4 Supplemental Remedial Investigation Results

This AOC was not investigated during the SRI.
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6.2.9.5 AOC-2E Conclusions and Recommendations

One major underground utility has been identified traversing this AOC. A high-

pressure gas main crosses Duffield Avenue from the PSE&G M&R Station on

Parcel 1. This gas main then traverses the southern perimeter of AOC-2D and

AOC-2E, along St. Paul's Avenue.

AOC-2E OLM and TLM

As summarized on Table 6-1, none of the 5 soil borings conducted in this AOC

encountered OLM or TLM. One of the borings in this AOC penetrated the peat

layer. The extent of OLM and TLM encountered at the Site is shown on Figure 6-1.

AOC-2E Soil

Figure 6-8 identifies soil samples collected on Parcel 2 that exhibited VOC

concentrations above the SCC. One VOC, benzene, was detected in this AOC at

concentrations above its SCC. Benzene was detected in 8 samples from this AOC.

No other VOC exceedances were reported in the soil samples from this AOC.

Figure 6-9 identifies soil samples collected on Parcel 2 that exhibited SVOC

concentrations above the SCC. PAH exceedances were detected in 7 soil samples

collected from this AOC. No other SVOC exceedances were reported in samples

collected from this AOC.

Figure 6-10 identifies soil samples collected on Parcel 2 that exhibited

concentrations of inorganics above the SCC. Concentrations of lead exceeded the
RDC and NRDC in three samples from this AOC. These included samples SB-2E-

02 (7.0-7.5); SB-2E-03 (3.0-3.5); and SB-2E-04 (2.5-3.0). No other inorganic

exceedances were reported in samples collected from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Figure 6-11 identifies soil samples collected on Parcel 2 that
exhibited concentrations of any parameters that were more than 10 times their

respective SCC. Figure 6-12 identifies soil samples collected on Parcel 2 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Figure 6-13 identifies soil samples collected on Parcel 2 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-14 identifies
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soil samples collected on Parcel 2 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

Six samples collected in this AOC exhibited benzene concentrations more than 10

times its SCC. Four samples collected in this AOC exhibited PAH concentrations

more than 10 times their respective SCC. One sample from this AOC exhibited a

lead concentration more than 10 times its SCC. Results for the remaining

parameters and samples from this AOC were less than 10 times their respective

SCC.

One sample collected from this AOC, SB-2E-02 (7.0-7.5) exhibited a lead

concentration greater than 100 times its SCC. One sample collected from this AOC,

SB-2E-04 (6.5-7.0) exhibited a benzene concentration greater than 100 times its

SCC. Results for the remaining parameters and samples from this AOC were less

than 100 times their respective SCC.

None of the samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg.

AOC-2E Ground Water

No ground water monitoring wells were installed in this AOC. Figure 6-7 identifies

ground water samples collected at the Site that exhibited analyte concentrations

above their respective GWQS.

AOC-2E Recommendations

Based on these results, PSEG SC recommends no further investigation and the

establishment of a deed notice for this AOC.

6.2.10 AOC-3A- Purifier/Oxide Boxes/Recirculating Oil Tank Area

6.2.10.1 Description

AOC-3A is located along the northeastern side of Parcel 3. This AOC includes the

area formerly occupied by purifiers, oxide boxes and a recirculating oil above-ground

storage tank. These structures were removed during demolition of the facility

between 1985 and 1995. Foundations for the purifiers and oxide boxes are currently

visible. Details regarding these structures were presented in the SIR as potential
AOCs 35, 36 and 37.
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6.2.10.2 Historical Sampling Results

No sampling was conducted in this AOG priorto the Rl.

6.2.10.3 Remedial Investigation Results

During the Rl, five 2-foot deep soil borings, identified as SB-3A-01 through

SB-3A-05, were completed and sampled in AOC-3A. Evidence of OLM was

identified in one of the borings conducted in AOC-3A during the Rl (SB-3A-01) from

approximately 1 to more than 2 feet bgs. No evidence of TLM was identified in the

five borings conducted in this area during the Rl. Table 6-1 presents a summary of

OLM and TLM reported at the Site. Figure 6-1 presents the estimated horizontal

extent of OLM and TLM observed on Parcel 3.

One sample was collected from the 1.5- to 2.0-foot depth interval at each location

and analyzed for PAHs and Selected Metals and cyanide.

With the exception of the sample from SB-3A-03, concentrations of one or more

PAHs exceeded the NJDEP SCC in the samples from this AOC. Arsenic

concentrations detected in the samples from soil borings SB-3A-01 and SB-3A-05

exceeded the NJDEP SCC. Concentrations of cyanide and the other metals

analyzed were below the NJDEP SCC in the five samples from this AOC.

6.2.10.4 Supplemental Remedial Investigation Results

This AOC was not investigated during the SRI.

6.2.10.5 AOC-3A Conclusions and Recommendations

AOC-3A Major Utilities

One major underground utility has been identified traversing this AOC. An electric

main extends from north to south across Parcel 3. This electric conduit crosses the

western edge of AOC-3A and the eastern edge of AOC-3B.

AOC-3A OLM and TLM

As summarized on Table 6-1, of the five soil borings conducted in this AOC, one

encountered OLM and none encountered TLM. None of the borings penetrated the

peat layer. The extent of OLM and TLM encountered at the Site is shown on Figure
6-1.
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AOC-3A Soil

Figure 6-15 identifies soil samples collected on Parcel 3 that exhibited VOC

concentrations above the SCC. During the investigations, five soil samples were

collected from this AOC and analyzed for VOCs or VAHs. No VOC exceedances

were detected in any of these soil samples.

Figure 6-16 identifies soil samples collected on Parcel 3 that exhibited SVOC

concentrations above the SCC. During the investigations, five soil samples were

collected from this AOC and analyzed for PAHs. PAH concentrations exceeded the

RDC and NRDC SCC in four of the five samples. No exceedances were reported in

sample SB-3A-03 (1.5-2.0).

Figure 6-17 identifies soil samples collected on Parcel 3 that exhibited

concentrations of inorganics above the SCC. During the investigations, five soil

samples were collected from this AOC and analyzed for PPL metals and cyanide.

One metal, arsenic, was detected in two samples at concentrations above its RDC

and NRDC SCC. These samples were identified as SB-3A-01 (1.5-2.0) and SB-3A-
05 (1.5-2.0). No other metal or cyanide exceedances were reported in the soil

samples from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Figure 6-18 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 10 times their
respective SCC. Figure 6-19 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Figure 6-20 identifies soil samples collected on Parcel 3 that
exhibited total VOC concentrations greater than 1,000 mg/kg. Rgure 6-21 identifies

soil samples collected on Parcel 3 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

Two samples collected in this AOC exhibited PAH concentrations more than 10

times their SCC. Results for the remaining parameters and samples from this AOC
were less than 10 times their respective SCC.
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None of the samples collected from this AOC exhibited contaminant concentrations

greater than 100 times their respective SCC.

None of the samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg or total organic compound concentrations greater than 10,000 mg/kg.

AOC-3A Ground Water

No ground water monitoring wells were installed in this AOC. Figure 6-7 identifies

ground water samples collected at the Site that exhibited analyte concentrations

above their respective GWQS.

AOC-3A Recommendations

PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.11 AOC-3B - Processing Area

6.2.11.1 Description

AOC-3B comprises the western corner of Parcel 3. This AOC includes the locations

of the following former structures:

• Naphthalene scrubbers

Spent Oil UST

Fresh Oil UST

• Tar Precipitators

Tar Pit
Relief Holder

• Condenser Area

• Garage Building/Exhauster Plant

The above-grade portions of these structures were removed between 1985 and

1995. This area was identified as having been inundated by a fuel oil spill in 1976

and/or 1978. Details regarding the historical structures and activities were

presented in the SIR as potential AOCs 42, 43, 44, 45, 46, 47, 48 and 57B.
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6.2.11.2 Historical Sampling Results

During the SI, eleven test trenches, nine soil borings and one monitoring well pair

were completed in this AOC. Evidence of OLM was identified in eight of the test

trenches, six of the borings and at the location of the monitoring well pair at depths

ranging from grade to approximately 9 feet bgs. Evidence of TLM was identified in

six of the test trenches conducted in this area during the SI. Table 6-1 presents a

summary of OLM and TLM reported at the Site. Figure 6-1 presents the estimated

horizontal extent of OLM and TLM observed on Parcel 3. The OLM detected in this

area is believed to be partially attributable to historical petroleum releases from the

neighboring tank farm to the southwest. As discussed in the PAR and SIR, at least

one release from this area reportedly inundated the area near the intersection of

Duffield Avenue and Howell Street.

Five soil samples, identified as SB-46A-0.5-2.5; SB-46C-1.5-2.0; SB-57A-0.0-0.5;

SB-57B-0.5-1.0 and SB-57C-0.0-0.5 were collected and analyzed for VOCs+15. In

addition, samples SB-46A-0.5-2.5 and SB-57B-0.5-1.0 were analyzed for

SVOCs+25, PCBs and TAL inorganics including cyanide. Results indicated VAH,

PAH, cadmium and lead concentrations above the NJDEP SCC in this AOC.

During the SSI, one monitoring well pair (MW-5A/MW-5B) was installed and

sampled in this area. Ground water samples from the monitoring wells were

analyzed for VOCs+15, SVOCs+25, metals, cyanide, and general chemistry. The

ground water samples exhibited concentrations of benzene, ammonia and several

metals including aluminum, arsenic, iron, lead and manganese above the NJDEP
GWQS. No SVOCs, cyanide or other VOCs were detected at concentrations above

the NJDEP GWQS in the ground water samples from the shallow or deep well at this

location.

6.2.11.3 Remedial Investigation Results

During the Rl, nine soil borings were completed in AOC-3B. The soil borings,

identified as SB-3B-01 through SB-3B-09, extended from 4 to 8 feet bgs. Evidence

of OLM was identified in one of the borings conducted in AOC-3B during the Rl at

approximately 2 feet bgs. No evidence of TLM was identified in the nine borings

conducted in this area during the Rl. Table 6-1 presents a summary of OLM and

TLM reported at the Site. Figure 6-1 presents the estimated horizontal extent of

OLM and TLM observed on Parcel 3.
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A total of 9 surface and 18 subsurface soil samples were collected and analyzed to

evaluate conditions at this AOC. The soil samples were analyzed for VAHs, PAHs

t< and Selected Metals and cyanide. Samples from SB-3B-07, SB-3B-08 and

SB-3B-09 were also analyzed for styrene.

f~
Samples from eight of the nine borings in this area exhibited concentrations of one

or more VAHs and several PAHs above the NJDEP SCC. Concentrations of VAHs

and PAHs were below NJDEP SCC in the samples from SB-3B-01. Styrene was

detected in the deepest sample at SB-3B-09 at a concentration above the NJDEP

' SCC for this compound. The arsenic concentration in the surface sample from

SB-3B-09 and the lead concentrations in samples from SB-3B-04, SB-3B-06,

f- SB-3B-07 and SB-3B-09 exceeded the NJDEP SCC. Concentrations of cyanide and

the other metals analyzed were below the NJDEP SCC in the remainder of the

samples from this AOC.

6.2.11.4 Supplemental Remedial Investigation

No soil samples were collected in AOC-3B during the SRI. During the SRI, ground
water samples were collected from the two ground water monitoring wells in this

AOC: MW-5A and MW-5B. These samples were collected as part of the Site-wide

ground water investigation. Results of the Site-wide ground water investigation are
discussed in Section 6.3.3. Conclusions and recommendations regarding ground

water conditions as they pertain to this AOC are discussed in Section 6.2.11.5,
below.

6.2.11.5 AOC-3B Conclusions and Recommendations

AOC-3B Major Utilities

One major underground utility has been identified traversing this AOC. An electric

conduit extends from north to south across Parcel 3. This electric conduit crosses
the western edge of AOC-3A and the eastern edge of AOC-3B.

AOC-3B OLM and TLM

As summarized on Table 6-1, of the 19 soil borings and 11 test trenches conducted

in this AOC, 16 borings encountered OLM and 6 borings encountered TLM. Two of

the borings in this AOC penetrated the peat layer. Neither OLM nor was
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encountered below the peat layer. The extent of OLM and TLM encountered at the

Site is shown on Figure 6-1.

AOC-3B Soil

Figure 6-15 identifies soil samples collected on Parcel 3 that exhibited VOC

concentrations above the SCC. During the investigations, 23 soil samples were

collected from this AOC and analyzed for VOCs or VAHs. Benzene concentrations

reported in 19 samples exceeded the IGW SCC, concentrations in 14 of these

samples also exceeded the RDC and NRDC SCC. Ethylbenzene concentrations

reported in five samples exceeded the IGW SCC but were below the RDC and

NRDC SCC. Total xylenes concentrations in seven samples exceeded the IGW

SCC, exceeded the RDC SCC in three samples and the NRDC SCC in one sample.

Toluene was detected in two samples at concentrations above the IGW SCC and

one of these also exceeded the RDC SCC. Styrene was detected in two soil'

samples from this AOC at concentrations exceeding the IGW, RDC and NRDC SCC.

No other VOC exceedances were detected in the soil samples from this AOC.

Figure 6-16 identifies soil samples collected on Parcel 3 that exhibited SVOC

concentrations above the SCC. During the investigations 20 soil samples were

analyzed for SVOCs or PAHs. PAH concentrations exceeded the RDC and NRDC

SCC in 15 of these samples. Eight of these samples also exhibited PAH

concentrations above their respective IGW SCC.

Figure 6-17 identifies soil samples collected on Parcel 3 that exhibited
concentrations of inorganics above the SCC. During the investigations, 20 soil

samples were collected from this AOC and analyzed for TAL inorganics or Selected

Metals. Concentrations of metals exceeded the SCC in eight samples. These

included lead only in SB-46A (0.5-2.5); SB-57A (0.0-0.5); SB-3B-04 (0.0-0.5 and 5.0-

5.5); SB-3B-06 (0.0-0.5); SB-3B-07 (0.0-0.5 and 3.0-3.5); and arsenic and lead in

SB-3B-09 (0.0-0.5). Concentrations of cyanide and the other metals analyzed were

below the NJDEP SCC in the remainder of the samples from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Rgure 6-18 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 10 times their
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respective SCC. Figure 6-19 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Figure 6-20 identifies soil samples collected on Parcel 3 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-21 identifies

soil samples collected on Parcel 3 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

Thirteen samples collected in this AOC exhibited VAH concentrations more than 10

times their SCC. Fourteen samples collected in this AOC exhibited PAH

concentrations more than 10 times their respective SCC. Results for the remaining

parameters and samples from this AOC were less than 10 times their respective

SCC.

Three of the samples collected from this AOC exhibited benzene concentrations

greater than 100 times its SCC. Eight of the samples collected from this AOC

exhibited a PAH concentration greater than 100 times their respective SCC. Results

for the remaining parameters and samples from this AOC were less than 100 times

their respective SCC.

Four of the samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg. Two of these samples also exhibited total organic compound

concentrations greater than 10,000 mg/kg.

AOC-3B Ground Water

Figure 6-7 identifies ground water samples collected at the Site that exhibited

analyle concentrations above their respective GWQS. One pair of ground water
monitoring wells, MW-5A and MW-5B, is located near the middle of this AOC.

Benzene, arsenic, lead, nickel, aluminum, iron, sodium, manganese, and several

PAHs were detected in the samples from MW-5A at concentrations above their

respective GWQS and ISC. Except for the initial round of sampling, no VOC, PAH,

arsenic, lead or nickel exceedances were detected in the samples from the deeper

well, MW-5B. These data delineate the vertical extent of ground water

contamination in this AOC. Aluminum, iron, manganese and TDS concentrations

reported in MW-5B exceeded their respective GWQS. However, these exceedances

are attributed to suspended particles in the monitoring well and are not considered to
be ground water contamination.
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AOC-3B Recommendations
f PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.
r

6.2.12 AOC-3C -13 kV Switch Yard

r 6.2.12.1 Description

AOC-3C is located near the eastern corner of Parcel 3. This is the location of an

' electrical switch yard that was removed from the site after 1985. This area was

identified as potential AOC-38 in the SIR.

»
6.2.12.2 Historical Sampling Results

No sampling was conducted in this AOC prior to the Rl.

6.2.12.3 Remedial Investigation Results

During the Rl, four 2-foot deep soil borings, identified as SB-3C-01 through

SB-3C-04, were completed and sampled in AOC-3C. No evidence of OLM or TLM

was identified in the borings conducted in AOC-3C during the Rl.

One sample was collected from each soil boring. The samples were collected from

selected 6-inch intervals between 1.0 and 2.0 feet bgs and analyzed for PAHs,

PCBs, cyanide and PPL metals.

With the exception of the sample from SB-3C-03, concentrations of one or more

PAHs exceeded the NJDEP SCC in the samples from this AOC. The arsenic
concentration detected in the sample from soil borings SB-3C-02 exceeded the

NJDEP SCC. PCBs were not detected in any of the samples. Concentrations of

cyanide and the other metals analyzed were below the NJDEP SCC in the four

samples from this AOC.

6.2.12.4 Supplemental Remedial Investigation Results

This AOC was not investigated during the SRI.

6.2.12.5 AOC-3C Conclusions and Recommendations

AOC-3C Major Utilities

No major underground utilities have been identified traversing this AOC.
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AOC-3C OLM and TLM

As summarized on Table 6-1, none of the four soil borings conducted in this AOC

encountered OLM or TLM. The four borings in this AOC were conducted to

investigate shallow soil conditions. As such, these borings extended to 2.0 feet bgs

and did not penetrate the peat layer. The extent of OLM and TLM encountered at

the Site is shown on Figure 6-1.

AOC-3C Soil

Figure 6-15 identifies soil samples collected on Parcel 3 that exhibited VOC

concentrations above the SCC. The soil samples collected from AOC-3C were not

analyzed for VOCs during the investigations.

Figure 6-16 identifies soil samples collected on Parcel 3 that exhibited SVOC

concentrations above the SCC. During the investigations, four soil samples from

this AOC were analyzed for PAHs. PAH concentrations detected in three of the

samples exceeded their respective RDC and NRDC SCC. None of the PAH

concentrations reported in the samples from this AOC exceeded the IGW SCC.

Figure 6-17 identifies soil samples collected on Parcel 3 that exhibited

concentrations of inorganics above the SCC. During the investigations, four soil

samples were collected from this AOC and analyzed for PPL metals and cyanide.

Concentrations of one metal, arsenic, was detected in one sample, SB-3C-02 (1.5-

2.0) at a concentration that exceeded its RDC and NRDC SCC. Concentrations of

cyanide and the other metals analyzed were below the NJDEP SCC in the
remainder of the samples from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mo/kg total VOCs and 10,000

mg/kg total organics. Figure 6-18 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 10 times their

respective SCC. Figure 6-19 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Figure 6-20 identifies soil samples collected on Parcel 3 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-21 identifies

soil samples collected on Parcel 3 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.
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'* None of the soil samples collected in this AOC exhibited contaminant concentrations

more than 10 (or 100) times their respective SCC.

»•
None of the samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg or total organic compound concentrations greater than 10,000 mg/kg.

AOC-3C Ground Water
r No ground water monitoring wells were installed in this AOC. Figure 6-7 identifies

ground water samples collected at the Site that exhibited analyte concentrations

»• above their respective GWQS.
4

AOC-3C Recommendations
?-

PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.13 AOC-3D - Gasoline Fueling Area

6.2.13.1 Description

AOC-3D is located in the northeastern portion of Parcel 3. A 2,000-gallon unleaded

gasoline UST was removed from this area in 1987. Details regarding the historical

operation of this UST were presented in the SIR as potential AOC-39.

6.2.13.2 Historical Sampling Results

During the SI, one test trench and four soil borings were completed in this AOC.
Evidence of OLM was identified in the test trench at depths ranging from 5 to more

than 8 feet bgs. No evidence of OLM or TLM was identified in the four borings

conducted in AOC-3D during the SI.

Two soil samples, identified as SB-39A-1.0-2.0 and SB-39C-1.5-2.0 were collected

and analyzed for VOCs+15. Sample SB-39A-1.0-2.0 was also analyzed for

SVOCs+25, metals, cyanide, PCBs and TPH.

The only exceedance detected in the soil samples collected from this AOC during

the SI was the concentration of benzene detected in sample SB-39C-1.5-2.0.

Concentrations of the remaining constituents analyzed during the SI were below

NJDEPSCCinthisAOC.
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6.2.13.3 Remedial Investigation Results

During the Rl, three soil borings and two monitoring well pairs were completed in

AOC-3D. The soil borings, identified as SB-3D-01 through SB-3D-03 extended to 4

feet bgs. The soil borings for the two deep monitoring wells (MW-6B and MW-8B)

extended to 26 feet bgs. No evidence of OLM or TLM was identified in the borings

conducted in AOC-3D during the Rl.

One depth interval was sampled at each of these locations. Locations SB-3D-02

and SB-3D-03 were resampled because insufficient sample material was obtained

during the initial sampling at these locations. Therefore each of these sample

intervals is reflected by two separate samples identified on Table 6-2. The samples

were analyzed for VAHs and PAHs. In addition, a duplicate sample was collected

from SB-3D-02 at 3.0 to 3.5 feet bgs and analyzed for VOCs+15.

The benzene concentration detected in the sample from SB-3D-01 exceeded the

NJDEP SCC for this compound. None of the other VOCs were detected at

concentrations above the NJDEP SCC in this AOC. PAH concentrations in samples

from SB-3D-01 and SB-3D-03 exceeded the NJDEP SCC. PAH concentrations

were below the NJDEP SCC in the sample from SB-3D-02.

6.2.13.4 Supplemental Remedial Investigation Results

This AOC was not investigated during the SRI.

6.2.13.5 AOC-3D Conclusions and Recommendations

AOC-3D Major Utilities

No major underground utilities have been identified traversing this AOC.

AOC-3D OLM and TLM

As summarized on Table 6-1, of the 9 soil borings and 1 test trench conducted in

this AOC, 1 boring encountered OLM and none encountered TLM. Two of the

borings in this AOC penetrated the peat layer. OLM was not encountered below the

peat layer in this AOC. The extent of OLM and TLM encountered at the Site is
shown on Figure 6-1.
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AOC-3D Soil

Figure 6-15 identifies soil samples collected on Parcel 3 that exhibited VOC

concentrations above the SCC. During the investigations, six soil samples were

collected from this AOC and analyzed for VOCs or VAHs. Benzene concentrations

reported in two samples exceeded the RDC and IGW SCC: SB-39C (1.5-2.0) and

SB-3D-01 (3.0-3.5). The concentration reported in SB-39C (1.5-2.0) also exceeded

the NRDC SCC. No other VOC exceedances were reported in the soil samples from

this AOC.

Figure 6-16 identifies soil samples collected on Parcel 3 that exhibited SVOC

concentrations above the SCC. During the investigations, four soil samples from
this AOC were analyzed for SVOCs or PAHs. PAH concentrations detected in two

of the samples exceeded their respective RDC and NRDC SCC. None of the PAH
concentrations reported in the samples from this AOC exceeded the IGW SCC.

Figure 6-17 identifies soil samples collected on Parcel 3 that exhibited
concentrations of inorganics above the SCC. During the investigations, one soil
sample was collected from this AOC and analyzed for TAL inorganics. This sample
exhibited no exceedances.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Figure 6-18 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 10 times their
respective SCC. Figure 6-19 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 100 times their
respective SCC. Figure 6-20 identifies soil samples collected on Parcel 3 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-21 identifies

soil samples collected on Parcel 3 that exhibited total concentrations of organic
compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

One samples collected in this AOC exhibited a benzene concentrations more than

10 times its SCC. Results for the remaining parameters and samples from this AOC
were less than 10 times their respective SCC.
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None of the soil samples collected in this AOC exhibited contaminant concentrations

»' more than 100 times their respective SCC.

f. None of the samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg or total organic compound concentrations greater than 10,000 mg/kg.

*' AOC-3D Ground Water

Figure 6-7 identifies ground water samples collected at the Site that exhibited

• analyte concentrations above their respective GWQS. Two pairs of ground water

monitoring wells were installed in this AOC: MW-6A/MW-6B and MW-8A/MW-8B.

f The samples collected from the shallow monitoring wells (MW-6A and MW-8A)

exhibited benzene concentrations above the GWQS. The benzene concentration

reported in the samples from MW-8B exceeded the GWQS during the first round of

sampling but was not detected during the second round. Several PAHs were

detected above the ISC in the sample from MW-8A collected during the SRI.

Ground water sampling results indicate that organic ground water contamination is

present above the peat layer. The single exceedance noted in MW-8B, below the

peat layer, will be confirmed during future sampling activities.

AOC-3D Recommendations

PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.14 AOC-3E - Compressor House Area

6.2.14.1 Description

AOC-3E is located in the northwestern portion of Parcel 3. This structure was

constructed in 1930 and was removed after 1985 during facility demolition. Details

regarding this structure were presented in the SIR as potential AOC-41.

6.2.14.2 Historical Sampling Results

No historical sampling was conducted in this area.

6.2.14.3 Remedial Investigation Results

During the Rl, four soil borings were completed in AOC-3E. The soil borings,
t

identified as SB-3E-01 through SB-3E-04, extended from 4 to 6 feet bgs. Evidence

of OLM was identified in one of the borings conducted in AOC-3E during the Rl (SB-
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3E-01) at approximately 4 to more than 6 feet bgs. No evidence of TLM was

identified in the four borings conducted in this area during the Rl. Table 6-1

presents a summary of OLM and TLM reported at the Site. Figure 6-1 presents the

estimated horizontal extent of OLM and TLM observed on Parcel 3.

Two soil samples were collected from each of the soil borings for a total of eight soil

samples from this AOC. The deep soil sample at each location and two of the

shallow soil samples were analyzed for VAHs. Samples from SB-3E-01, SB-3E-02

and SB-3E-03 were also analyzed for PAHs. All eight soil samples from this AOC

were analyzed for PPL metals and cyanide.

Concentrations of benzene and benzo(a)pyrene exceeded the NJDEP SCC in

samples from SB-3E-01. Concentrations of lead in the shallow sample from

SB-3E-03 and mercury in the shallow sample from SB-3E-02 exceeded their

respective NJDEP .SCC. None of the remaining analyses were detected in soil

samples from this AOC at concentrations above the NJDEP SCC.

6.2.14.4 Supplemental Remedial Investigation Results

This AOC was not investigated during the SRI.

6.2.14.5 AOC-3E Conclusions and Recommendations

AOC-3E Major Utilities

No major underground utilities have been identified traversing this AOC.

AOC-3E OLM and TLM

As summarized on Table 6-1, of the four soil borings conducted in this AOC, one

encountered OLM and none encountered TLM. None of the borings in this AOC

penetrated the peat layer. The extent of OLM and TLM encountered at the Site is

shown on Figure 6-1.

AOC-3E Soil

Figure 6-15 identifies soil samples collected on Parcel 3 that exhibited VOC

concentrations above the SCC. During the investigations, six soil samples were

collected from this AOC and analyzed for VOCs or VAHs. Benzene concentrations

reported in two samples exceeded the IGW SCC: SB-3E-01 (1.5-2.0 and 5.5-6.0).

The concentration reported in SB-3E-01 (1.5-2.0) also exceeded the RDC SCC.
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The results were below the NRDC SCC. No other VOC exceedances were reported

in the soil samples from this AOC.

Figure 6-16 identifies soil samples collected on Parcel 3 that exhibited SVOC

concentrations above the SCC. During the investigations, five soil samples from this

AOC were analyzed for SVOCs or PAHs. The concentrations of one PAH,

benzo(a)pyrene, detected in one of the samples exceeded its RDC and NRDC SCC.

None of the PAH concentrations reported in the samples from this AOC exceeded

the IGW SCC.

Figure 6-17 identifies soil samples collected on Parcel 3 that exhibited

concentrations of inorganics above the SCC. During the investigations, eight soil

samples were collected from this AOC and analyzed for TAL inorganics.

Concentrations of metals exceeded the SCC in two samples. These included lead

only in SB-3E-04 (1.0-1.5) and mercury only in sample SB-3E-02 (1.5-2.0).

Concentrations of cyanide and the other metals analyzed were below the NJDEP

SCC in the remainder of the samples from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000
mg/kg total organics. Figure 6-18 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 10 times their

respective SCC. Figure 6-19 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 100 times their
respective SCC. Figure 6-20 identifies soil samples collected on Parcel 3 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-21 identifies

soil samples collected on Parcel 3 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

None of the soil samples collected in this AOC exhibited contaminant concentrations

more than 10 (or 100) times their respective SCC.

None of the soil samples collected in this AOC exhibited contaminant concentrations
more than 100 times their respective SCC.
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None of the samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg or total organic compound concentrations greater than 10,000 mg/kg.

AOC-3E Ground Water

No ground water monitoring wells were installed in this AOC. Figure 6-7 identifies

ground water samples collected at the Site that exhibited analyte concentrations

above their respective GWQS.

AOC-3E Recommendations

PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.

6.2.15 AOC-3F - Stockpile Area

6.2.15.1 Description

AOC-3F is located in the southwestern portion of Parcel 3. A stockpile, suspected to

have been coal or coke, was observed in a historical aerial photograph of the area

dated 1943. This area was identified in the SIR as potential AOC-49.

6.2.15.2 Historical Sampling Results

No historical sampling was conducted in this AOC.

6.2.15.3 Remedial Investigation Results

During the Rl, four soil borings were completed in AOC-3F. The soil borings,

identified as SB-3F-01 through SB-3F-04, extended from 4 to 5 feet bgs. Evidence
of OLM was identified in one of the borings conducted in AOC-3F during the Rl at

depths ranging from approximately 3 to 3.5 feet bgs. No evidence of TLM was

identified in the four borings conducted in this area during the Rl. Table 6-1

presents a summary of OLM and TLM reported at the Site. Figure 6-1 presents the

estimated horizontal extent of OLM and TLM observed on Parcel 3.

One surface and nine subsurface soil samples were collected from this AOC. Soil

samples from this AOC were analyzed for VAHs and SVOCs+25. Concentrations of

one or more VAHs and one or more PAHs exceeded the NJDEP SCC in samples

from soil borings SB-3F-02, SB-3F-03 and SB-3F-04. Concentrations of non-PAH

SVOCs (i.e. the SVOCs that are not included in the PAH scan) were below the

NJDEP SCC in all of the samples from this AOC.
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6.2.15.4 Supplemental Remedial Investigation Results

This AOC was not investigated during the SRI.

6.2.15.5 AOC-3F Conclusions and Recommendations

AOC-3F Major Utilities

No major underground utilities have been identified traversing this AOC.

AOC-3F OLM and TLM

As summarized on Table 6-1, of the four soil borings conducted in this AOC, one

encountered OLM and none encountered TLM. None of the borings in this AOC

penetrated the peat layer. The extent of OLM and TLM encountered at the Site is

shown on Figure 6-1.

AOC-3F Soil

Figure 6-15 identifies soil samples collected on Parcel 3 that exhibited VOC

concentrations above the SCC. During the investigations, seven soil samples were

collected from this AOC and analyzed for VAHs. Benzene concentrations reported

in four samples exceeded the IGW SCC: SB-3F-02 (1.5-2.0 and 4.0-4.5), SB-3F-03

(3.0-3.5) and SB-3F-04 (1.5-2.0) The benzene concentration reported in SB-3F-03

(3.0-3.5) also exceeded the RDC and NRDC SCC. The results were below the

NRDC SCC. Sample SB-3F-03 (3.0-3.5) also exhibited concentrations of

ethylbenzene and total xylenes above their respective IGW SCC but below the RDC

and NRDC SCC. No other VOC exceedances were reported in the soil samples

from this AOC.

Figure 6-16 identifies soil samples collected on Parcel 3 that exhibited SVOC

concentrations above the SCC. During the investigations, eight soil samples were

collected from this AOC and analyzed for SVOCs. PAH concentrations reported in

five of the samples exceeded the RDC and NRDC SCC. PAH concentrations

reported in one sample, SB-3F-03 (3.0-3.5) also exceeded the IGW SCC. No other

SVOC exceedances were reported in the soil samples from this AOC.

Figure 6-17 identifies soil samples collected on Parcel 3 that exhibited

concentrations of inorganics above the SCC. None of the soil samples collected

from this AOC were analyzed for inorganics.
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At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 trig/kg total VOCs and 10,000

mg/kg total organics. Figure 6-18 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 10 times their

respective SCC. Figure 6-19 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Figure 6-20 identifies soil samples collected on Parcel 3 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-21 identifies

soil samples collected on Parcel 3 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

One sample collected from this AOC exhibited a benzene concentration more than

10 times its SCC. Three samples collected in this AOC exhibited PAH

concentrations more than 10 times their respective SCC. Results for the remaining

parameters and samples from this AOC were less than 10 times their respective

SCC.

One sample collected from this AOC, SB-3F-03 (3.0-3.5) exhibited benzene and

PAH concentrations greater than 100 times their respective SCC. Results for the

remaining parameters and samples from this AOC were less than 100 times their

respective SCC.

None of the samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg.

One sample, SB-3F-03, exhibited a total organic compound concentration greater
than 10,000 mg/kg.

AOC-3F Ground Water

No ground water monitoring wells were installed in this AOC. Figure 6-7 identifies

ground water samples collected at the Site that exhibited analyte concentrations
above their respective GWQS.

AOC-3F Recommendations

PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.
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6.2.16 AOC-3G - Gas Storage Holder No. 2

6.2.16.1 Description

AOC-3G is located in the southern corner of Parcel 3. This holder was previously

closed in a manner similar to that described for Gas Holder No. 1 as discussed in

Section 6.2.6.1. Details regarding this area were presented in the SIR as potential

AOC-50.

6.2.16.2 Historical Sampling Results

During the SI, four soil borings were completed in this AOC. Two soil samples,

identified as SB-50A 0.5-2.0 and SB-50A-4.0-4.5 were collected and analyzed for

VOCs+15. In addition, the shallow sample was also analyzed for SVOCs+25,

metals, cyanide, PCBs and TPH.

Concentrations of benzene and xylenes in exceeded the NJDEP SCC in sample

SB-50A-4.0-4.5. None of the other analytes were detected at concentrations above

the NJDEP SCC in this AOC.

6.2.16.3 Remedial Investigation Results

During the Rl, two soil borings were completed and sampled in AOC-3G. The soil

borings both extended to 6 feet bgs. Evidence of OLM was identified in one of the

borings conducted in AOC-3G during the Rl at depths ranging from approximately

0.5 to greater than 6 feet bgs. No evidence of TLM was identified in the two borings
conducted in this area during the Rl. Table 6-1 presents a summary of OLM and

TLM reported at the Site. Figure 6-1 presents the estimated horizontal extent of
OLM and TLM observed on Parcel 3.

Three soil samples were collected from each of these borings at the 0.0- to 0.5-, 1.5-

to 2.0- and 5.0- to 5.5-foot depth intervals. The shallow and deep samples were

analyzed for PAHs. The intermediate and deep samples were analyzed for VAHs.

The benzene concentration detected in the deepest sample from SB-3G-01 and

benzo(a)pyrene concentration in the shallow sample from this location exceeded

their respective NJDEP SCC. None of the other analytes were detected at
concentrations above the NJDEP SCC in this AOC.
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6.2.16.4 Supplemental Remedial Investigation
r During the SRI, one direct push boring was completed in AOC-3G. The purpose of

this boring was to delineate soil conditions west of the former Gas Holder No. 2.

r The soil boring was advanced to the top of the peat layer. No evidence of OLM or

TLM was detected in the boring. Two soil samples were collected from SB-3G-03

,-. for laboratory analysis of VAHs, PAHs, and TAL inorganics. The sample intervals

were 3.0 to 4.0 feet and 12.0 to 13.0 feet bgs. Benzene was detected in sample SB-

3G-03 (3.0-4.0) at a concentration above the NJDEP SCC. The remaining results

were below the NJDEP SCC.

' 6.2.16.5 AOC-3G Conclusions and Recommendations

AOC-3G Major Utilities
9

No major underground utilities have been identified traversing this AOC.

AOC-3G OLM and TLM

As summarized on Table 6-1, of the seven soil borings and two test trenches

conducted in this AOC, two borings encountered OLM and none encountered TLM.

One of the borings in this AOC penetrated the peat layer. OLM was not

encountered below the peat layer in this AOC. The extent of OLM and TLM

encountered at the Site is shown on Figure 6-1.

AOC-3G Soil

Figure 6-15 identifies soil samples collected on Parcel 3 that exhibited VOC

concentrations above the SCC. During the investigations, eight soil samples were
collected from this AOC and analyzed for VOCs or VAHs. Benzene concentrations

reported in four samples exceeded the IGW SCC: SB-50A (4.0-4.5), SB-3G-01 (5.0-

5.5), SB-3G-03 (3.0-4.0 and 12.0-13.0). The concentration reported in SB-3G-03

(3.0-4.0) also exceeded the RDC SCC but was below the NRDC SCC. The

concentrations reported in SB-50A (4.0-4.5) and SB-3G-03 (12.0-13.0) also

exceeded the RDC and NRDC SCC. No other VOC exceedances were reported in
the soil samples from this AOC.

Figure 6-16 identifies soil samples collected on Parcel 3 that exhibited SVOC

concentrations above the SCC. During the investigations, seven soil samples were

collected from this AOC and analyzed for SVOCs or PAHs. One sample exhibited
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on PAH, benzo(a)pyrene, at a concentration above its RDC and NRDC SCC. No

other SVOC exceedances were reported in the soil samples from this AOC.

Figure 6-17 identifies soil samples collected on Parcel 3 that exhibited

concentrations of inorganics above the SCC. During the investigations, three soil

samples were collected from this AOC and analyzed for TAL inorganics

Concentrations of cyanide and the other metals analyzed were below the NJDEP

SCC in the samples from this AOC.

At the request of NJDEP, this RIR identifies analytical results that exceed 10 and

100 times their respective criteria as well as 1,000 mg/kg total VOCs and 10,000

mg/kg total organics. Figure 6-18 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 10 times their

respective SCC. Figure 6-19 identifies soil samples collected on Parcel 3 that

exhibited concentrations of any parameters that were more than 100 times their

respective SCC. Figure 6-20 identifies soil samples collected on Parcel 3 that

exhibited total VOC concentrations greater than 1,000 mg/kg. Figure 6-21 identifies

soil samples collected on Parcel 3 that exhibited total concentrations of organic

compounds, as the sum of VOCs and SVOCs, greater than 10,000 mg/kg.

Two samples collected in this AOC exhibited benzene concentrations more than 10

times its SCC. Results for the remaining parameters and samples from this AOC

were less than 10 times their respective SCC.

One sample collected from this AOC, SB-50A (4.0-4.5) exhibited a benzene

concentration greater than 100 times its SCC. Results for the remaining parameters

and samples from this AOC were less than 100 times their respective SCC.

None of the samples from this AOC exhibited total VOC concentrations greater than

1,000 mg/kg or total organic compound concentrations greater than 10,000 mg/kg.

AOC-3G Ground Water

No ground water monitoring wells were installed in this AOC. Figure 6-7 identifies

ground water samples collected at the Site that exhibited analyte concentrations

above their respective GWQS.
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AOC-3G Recommendations
? PSEG SC recommends no further investigation of this AOC. Remediation of the

contamination identified here will be discussed in the RASR.
r

6.3 SITE-WIDE OR OTHER REMEDIAL INVESTIGATION ACTIVITIES

6.3.1 Applicable Data Quality Objectives

The following DQOs apply to site-wide conditions.

1 What is the lateral extent of the peat layer underlying the fill materials across

much of the Site?

2 What is the lateral extent of NAPLs detected on the Site?

3 What is the horizontal and vertical extent of Site soil contamination?

4 What is the overall concentration of Site-related contaminants?

5 What is the extent of ground water contamination?

7 Are Site conditions favorable for natural attenuation of the organic ground

water contaminants?

8 What is the horizontal extent of ground water contamination along the down

gradient Site boundary?
9 What is the vertical extent of ground water contamination at the Site?

17 What is the potential for monitored natural attenuation to serve as a remedial

alternative for ground water at the Site?

6.3.2 Site-Wide Soil Evaluation

6.3.2.1 Peat Layer

Lateral Extent of Peat Layer

As noted under DQO-1, one of the goals of the Rl was to assess the lateral extent of

the peat layer underlying the fill materials across the site. The peat layer was

6-64

921010135



encountered in 128 of the 275 soil borings and 14 deep monitoring wells drilled

during the SI, Rl, SRI and geotechnical evaluation. The peat layer was encountered

at depths ranging from 3.5 feet bgs at SB-3F-03 and SB-3F-04 to 17 feet bgs at

geotechnical boring GB-01. Table 6-4 presents a summary of the depths and

calculated elevations at which the peat layer was encountered.

The fact that a given soil boring did not encounter the peat layer does not

necessarily indicate the absence of the peat layer at that location. Based on

Site-wide data the borings that extended to at least 10 feet bgs in the eastern portion

of the Site and to at least 12 feet bgs in the western portion of the Site, typically were

expected to encounter the peat layer. A total of 115 soil borings and deep well

borings extended to at least 10 feet bgs. The peat layer was encountered in 73 of

these locations.

The peat layer was not encountered in 42 borings that extended to 10 feet or greater

in depth. Fourteen of these borings were located in the western-most portions of the

Site, in AOC-1A, AOC-1C and AOC-1D. Based on data from other borings in this

AOC, the top of peat layer is believed to occur at 12 to 16 feet bgs and is roughly 4

to 7 feet thick. Therefore, the fact that these 14 borings did not encounter the peat

layer does not necessarily indicate that the layer is absent in this area.

Based on the geologic cross-sections and strata encountered, two of the borings

that did not encounter the peat layer at expected depths (SB-2A-15 and SB-2D-03)

appear to be located in areas of down cutting by historical stream channels. It is
uncertain whether the peat layer was partially or completely breached in these

areas.

The peat layer does not appear to be present in the locations of the remaining 22

soil borings that extended to at least 10 feet bgs. One of these borings, SB-21A,

was completed in the area of a former tar tank near the northwestern edge of

AOC-2D. The remaining borings were located in the eastern half of Parcel 2:

Based on these observations, it appears that the peat layer pinches out in the

eastern-most portion of the site. The peat layer does not appear to be present

beneath the active portion of Parcel 2, east of a line extending roughly northeast
from the end of Charlotte Avenue.
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During the SI, SSI, Rl, SRI and geotechnical evaluation 68 soil borings fully

penetrated the peat layer. The thickness of the peat layer ranged from 0.1 feet at

BIO-25C to 10.4 feet at SB-57A. The thickness of the peat layer encountered at

each of these locations is summarized on Table 6-4.

In conjunction with field activities performed during the SRI, PSEG SC completed a

series of soil borings to be used to develop a three-dimensional model of the Site.

Because the sampling activities were not conducted as part of the Rl or SRI to

delineate specific AOCs, the resultant analytical data are not discussed in this

report.

Vertical Conductivity of Peat Layer

The original RIWP included three Shelby tube soil samples from the peat layer for

analysis of vertical hydraulic conductivity. One Shelby tube sample was to be

collected from the peat layer where it was encountered in each of the three deep

monitoring wells installed during the Rl (MW-6B, MW-7B and MW-8B). During the

Rl, this aspect of the sampling program was modified. Samples of the peat were

collected at MW-6B, MW-8B and in the deep soil boring SB-01-DEEP. The peat

layer was not encountered at MW-7B and therefore could not be sampled at this

location. In addition, Shelby Tube samples were also collected from the sediments

below the peat layer to assess the vertical hydraulic conductivity of the deeper zone.

The Shelby tube samples were submitted to Sor Testing Laboratories, Inc. (Sor), of

Cedar Grove, New Jersey, for analysis of vertical hydraulic conductivity. Measured

vertical conductivities for the peat layer and underlying sediments are summarized

on Table 6-5. Appendix H contains a copy of the report prepared by Sor.

The vertical hydraulic conductivities measured in the three peat layer samples

collected during the Rl were consistent with the four samples collected during the SI.

The measured vertical hydraulic conductivities ranged from 3.8 x10"7 centimeters

per second (cm/sec) in the peat sample from MW-3B (collected during the SI) to

2.0 x 10'6 cm/sec in the peat sample from soil boring SB-01-DEEP collected during

the Rl. These conductivities fall within the range typically exhibited by clay (i.e. 10"6

to 10'9 cm/sec). These results indicate that, where it is present, the peat layer is

acting to retard vertical migration of ground water and contaminants.
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6.3.2.2 Extent of Non-Aqueous Phase Liquids
r As noted under DQO-2, one of the goals of the Rl was to evaluate the lateral extent

of NAPLs across the Site. NAPLs consisting of OLM and/or TLM were encountered

r- in soils at 124 of the 281 soil borings, deep well borings and test trenches completed

during the SI Rl, and SRI at the Site. Rve of the borings and five of the test

, trenches encountered both TLM and OLM. Table 6-1 presents a summary of depths

and thicknesses of OLM and TLM encountered in the soil borings and test trenches.

»*
OLM was encountered in 60 borings and test trenches. Depths to the OLM ranged

from 0 feet (surface) at MW-5B to 20 feet bgs at SB-01-DEEP. Observed OLM

' thicknesses ranged from 0.25 feet at SB-15D and SB-20A to 32 feet at MW-2C.

• TLM was observed in 35 borings and test trenches. Depths to the TLM ranged from

8.0 feet bgs to 12.0 feet bgs at SB-1D-06. Observed TLM thicknesses ranged from

0.1 feet in SB-2B-06 to greater than 9 feet at SB-TS-07.

Figure 6-1 presents the approximate lateral extent of NAPLs identified as OLM and

TLM encountered at the Site. NAPLs were encountered in soil borings and test

trenches across most of the southern portion of Parcel 1 and the western portion of

Parcel 2. NAPLs were identified in generally isolated areas on Parcel 3. The

greatest accumulations identified on Parcel 3 are located in the former Processing

Area, AOC-3B.

In addition to the AOC-specific soil borings, PSEG SC completed 47 soil borings in
areas not associated with AOCs to obtain supplemental data for construction of a

three-dimensional model of the Site. Fifteen of these borings encountered OLM and

none encountered TLM. Of these 47 borings, 39 penetrated the peat layer. OLM

was not encountered below the peat layer in these areas. Figure 6-1 includes data

from these non-AOC-specific soil borings to depict the extent of OLM and TLM at the

Site.

6.3.2.3 Overall Concentration of Site-Related Contaminants

As specified in DQO-4, one of the goals of the Rl was to assess the overall

concentration of Site-related contaminants identified in the soil. During the SI and

Rl, the primary constituents identified at concentrations above NJDEP SCC were

VAHs and PAHs. Concentrations of several other constituents exceeded the
*,
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NJDEP SCC in limited areas across the Site. These constituents included styrene,

PCBs, arsenic, beryllium, lead, mercury and nickel.

VAHs were analyzed in a total of 271 samples during the SI and Rl. VAHs were

detected in 205 samples. Reported total VAH concentrations ranged from below the

method detection limit (MDL) in 66 samples to a maximum of 5,282 mg/kg in the soil

sample from the 2.5- to 3.0-foot depth interval at soil boring SB-3B-09. The highest

total VAH concentrations appear to be associated with AOC-1A, AOC-2A, AOC-2B,

AOC-2D, AOC-2E, AOC-3B and AOC-3F.

PAH compounds were analyzed in a total of 280 samples during the SI, R! and SRI.

These include samples that were analyzed for either PAHs or SVOCs. PAHs were

detected in 256 samples. Reported total PAH concentrations ranged from below the

MDL in 24 samples to 13,776 mg/kg in the soil sample from the 2.5- to 3.0-foot

depth interval at soil boring SB-3B-09. The highest total PAH concentrations were

associated with the same AOCs as those identified above for VAHs.

Because most of the soil sample locations were biased towards contaminated areas,

calculation of an unweighted average concentration for the constituents detected

would not reflect overall site conditions. Further analysis, such as three-dimensional

modeling will be necessary to provide volumetric calculations necessary to assess

the average concentrations in soil across the Site.

6.3.3 Ground Water Investigation

6.3.3.1 Historical Sampling Results

Five pairs of ground water monitoring wells were installed as part of the SSI. The

well pairs, identified as MW-1A/1B through MW-5A/5B were installed to assess

ground water quality above and below the peat layer across the Site. At four

locations, the shallow well, identified by the suffix "A" was single-cased and

screened above the peat layer and the deep well, identified by the suffix "B" was

double-cased and screened below the peat layer. The peat layer was not

encountered at the location of the background monitoring well pair MW-1A/1B.

Therefore, these wells were screened at depths equivalent to the other wells across

the Site. Details regarding well installation and sampling activities as well as the

analytical results are presented in the RIWP (HLA, 1999b).
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Results of the sampling performed during the SSI indicated that ground water across

most of the Site contains benzene, several inorganics, ammonia and IDS at

concentrations above the NJDEP GWQS. The highest concentrations of these

substances and concentrations of four other VOCs above the GWQS were detected

in ground water samples from monitoring wells MW-2A and MW-2B.

6.3.3.2 Remedial Investigation

Monitoring Well Installation

During the Rl, three additional well pairs were installed to assess conditions at two

former UST areas. Well pair MW-7A/7B was installed immediately west of

(hydraulically downgradient from) the UST area in AOC-2C. Five USTs were

removed from this area during the SI. Well pairs MW-6A/6B and MW-8A/8B were

located to the east and west of the historical location of the UST in AOC-3D. During

the SI, PSEG SC determined that this UST had been removed previously. During

the Rl, monitoring well pair MW-6A/6B was originally identified as MW-9A/9B.

Therefore, certain of the data obtained during the Rl used this erroneous

designation.

The intermediate depth monitoring wells (MW-6B, MW-7B and MW-8B) were

double-cased to seal off the peat layer. At each location, an 8 Vi-inch inside

diameter hollow stem auger (HSA) was advanced to the top of the peat layer. A

6-inch diameter steal casing was inserted through the center of the HSA and the

annulus was grouted to the surface using a cement/bentonite slurry. The grout was
allowed a minimum of 24 hours to set and the boring was advanced to completion

depth using 6-inch diameter rotary drilling techniques.

Each intermediate depth monitoring well was constructed using 2-inch inside

diameter (I.D.), flush-joint, threaded PVC with a 10-foot section of 0.010-inch factory

slotted screen. The annular space was filled to 2 feet above the top of the screen

with Grade 1 Jessie Morie filter sand. A layer of Grade 00 sand was placed above

the filter sand. The annulus was then grouted to approximately one foot bgs with

cement/bentonite slurry. The top of the well was completed with a flush mount or

locking standpipe set in pre-mixed concrete. Appendix I presents copies of the
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monitoring well logs. Appendix J presents copies of the drilling permits and well

completion records. Monitoring well construction details are presented on Table 6-6.

*

r- On December 22, 1999, the ground water monitoring wells were developed. Well

development was performed in accordance with NJDEP requirements and

t PSEG SC's SOP No. 530 for well development. Well development water was

containerized in 55-gallon drums and staged onsite for disposal.

' 6.3.3.3 Supplemental Remedial Investigation

During the SRI, two additional well pairs were installed to investigate the

» downgradient extent of affected ground water at the Site. Well pair MW-9A/MW-9B

was installed immediately south of the relieving platform area (AOC-1D). Well pair

, MW-1 OA/MW-1 OB was located near the northwestern corner of the Site on Parcel 1.

Two deep wells were installed to investigate the vertical extent of affected ground

water. Monitoring well MW-2C was clustered with existing well pair MW-2A/MW-2B

and monitoring well MW-3C was clustered with existing well pair MW-3A/MW-3B

The intermediate depth monitoring wells (MW-9B, and MW-1 OB) were double-cased

to seal off the peat layer. At each location, an 8 !4-inch inside diameter HSA was

advanced to the top of the peat layer. A 6-inch diameter steal casing was inserted

through the center of the HSA and the annulus was grouted to the surface using a

cement/bentonite slurry. The grout was allowed a minimum of 24 hours to set and

the boring was advanced to completion depth using 6-inch diameter rotary drilling

techniques.

The deep monitoring wells (MW-2C and MW-3C) were triple-cased to seal off the

peat layer and a second confining layer, if any, that did not exhibit any impacts

based on field observations and screenings with a PID.

Each monitoring well was constructed using 2-inch I.D., flush-joint, threaded PVC

with a 10-foot section of 0.010-inch factory slotted screen. The annular space was

filled to 1 foot above the top of the screen with Grade 1 Jessie Morie filter sand. A 1-

foot layer of Grade 00 sand was placed above the filter sand. The annulus was then

grouted to approximately one foot bgs with cement/bentonite slurry. The top of the

well was completed with a flush mount or locking standpipe set in pre-mixed

concrete. Appendix I presents copies of the monitoring well logs. Appendix J
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presents copies of the drilling permits and well completion records. Monitoring well

construction details are presented on Table 6-6

On August 7, 2001, the six newly installed ground water monitoring wells were

developed. Well development was performed in accordance with NJDEP

requirements and PSEG SC's SOP No. 530 for well development. Well

development purge water was containerized and in project labeled 55-gallon drums

and staged onsite for disposal.

Water Level Gauging

Water levels were gauged on January 12, 2000 and March 15, 2000. Table 6-7

presents a summary of measured depths to ground water and calculated ground

water elevations. During the SRI, two synoptic rounds of ground water levels were

recorded on August 20 and 21, 2001. One synoptic round was measured during low

tide and the second round was measured during high tide. Two rounds of ground

water levels were measured to assess the potential tidal influence of the

Hackensack River on ground water flow and direction on the Site.

Ground Water Sampling

Between January 12 and 14, 2000, SD collected a round of ground water samples

from the new and existing ground water monitoring wells. The wells were purged

and sampled in accordance with the procedures specified in the RIWP. The ground

water samples were submitted to Accutest Laboratory for analysis of TCL VOCs+10,

TCL SVOCs+20, TAL inorganics, PCBs and general parameters identified in the

RIWP. Appendix K contains copies of data recorded during field sampling activities.
Appendix N of this RIR contains copies of the laboratory report summary sheets for

the ground water samples analyzed. Table 6-8 presents a summary of the analytical

results for the ground water samples.

The analytical results indicated 13 constituents at concentrations above the GWQS

in one or more of the ground water samples collected during the Rl. These

constituents consisted of five VOCs (VAHs and styrene), three metals (arsenic, iron

and lead), Aroclor 1260, ammonia, nitrate, total nitrate/nitrite, and TDS. Table 6-9

identifies these exceedances and compares the results with exceedances identified

in ground water samples collected during the SSI.
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Because a NAPL was identified in the ground water sample from monitoring well

MW-2B, this sample was not analyzed for dissolved phase constituents. Instead,

the laboratory performed a fingerprint analysis of the aqueous solution containing

NAPL to assess the possible source material. Results of the NAPL analysis are

summarized on Table 6-10

During the SRI, SD collected a round of ground water samples on August 20 and 21,

2001, from the new and existing monitoring wells on Site. The wells were purged

and sampled in accordance with the procedures specified in the SRIWP. The

ground water samples were submitted to Accutest Laboratory for analysis of TCL

VOCs+10, TCL SVOCs+20, TAL inorganics, PCBs and general chemistry

parameters identified in the SRIWP. Appendix K contains copies of data recorded

during field sampling activities. Appendix N contains copies of the laboratory report

summary sheets for the ground water samples analyzed. Table 6-8 presents a

summary of the analytical results for the ground water samples. The analytical

results indicated 16 constituents at concentrations above the GWQS in one or more

of the ground water samples collected during the SRI. These constituents consisted

of five VOCs (benzene, bromodichloromethane, chloroform, ethylbenzene, and total

xylenes, six metals (arsenic, cadmium, chromium, lead, Mercury and Nickel). Five

general chemistry analytes were reported at concentrations above the GWQS in one

or more of the ground water samples collected during the SRI. Theses analytes

were ammonia, nitrate, total nitrate/nitrite, chloride and TDS. Table 6-9 identifies

these exceedances and compares the results with exceedances identified in ground

water samples collected during the SSI.

Because a NAPL was identified in the ground water sample from monitoring well

MW-2A, this sample was not analyzed for dissolved phase constituents. Instead,

the laboratory performed a fingerprint analysis of the aqueous solution containing

NAPL to assess the possible source material. Results of the NAPL analysis are

summarized on Table 6-10

6.3.4 Evaluation of Potential for Natural Attenuation

6.3.4.1 Natural Attenuation Evaluation Approach

During ground water sampling and laboratory testing, ground water samples were

analyzed for various parameters to assess the potential for natural attenuation of the
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organic constituents detected. The following natural attenuation parameters were

analyzed in the field or laboratory during the Rl and/or SRI:

Field Analyses

• pH

• Temperature

• Reduction/oxidation (Redox) potential

• Specific Conductance

• Dissolved oxygen

• Salinity

Laboratory Analyses

• Ferric Iron (Fe*3)

• Ferrous Iron (Fe"1"2)

• Nitrate

• Nitrite

• Sulfate

• Alkalinity

• Total Dissolved Solids

• Ammonia

• Chloride

Results for natural attenuation data obtained during the SSI, Rl, and SRI are

summarized on Table 6-11. SD evaluated the natural attenuation data with respect

to considerations presented in the relevant articles presented in the NJDEP Site
Remediation News issues dated March and August 1996. SD evaluated the

potential for biodegradation by investigating the following conditions.

Initially SD evaluated temperature and pH to determine whether ground water

conditions could support biological activities. As suggested in the NJDEP articles,

ground water temperatures should be between 5 and 25°C and pH should be

between 6 and 8 standard units.

SD then evaluated redox levels and the concentrations of four indicator parameters

to assess the relative potential for biodegradation. For purposes of this evaluation,

SD used the following general criteria specified by NJDEP as indicators of low, high
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potentials for biodegradation; levels between the high and low were considered to be
r' indicators of a moderate potential for biodegradation:

r Low High

Redox potential (millivolts or mV)<0 >800

f Dissolved Oxygen (milligrams

per liter or mg/L) <0.1 >2

Alkalinity (mg/L) <10 >50

Nitrate (mg/L) <1 >10

Sulfate (mg/L) <5 >10
f

SD also compared the relative concentrations of Fe"1"2 and Fe*3 iron. The production

' of Fe+2 within the plume is considered a potential indicator of biodegradation

activities. Samples in which Fe*2 concentrations are higher than Fe+3

concentrations, v/ere considered to indicate the production of Fe42and, therefore, an

indicator of potential biodegradation.

The following conditions were identified as indicators of potential biodegradation:

• Inverse relationship between VOC and Dissolved Oxygen (DO) levels

• Depletion of DO, nitrate (NOs) and sulfate (SO*) in the plume

• Production of Fe*2 in the plume

• Dissolved oxygen concentrations greater than 0.1 mg/L

• Redox potential greater than 0 mV
• Alkalinity greater than 10 mg/L

• pH levels between 6 and 8 standard units

• Ground water temperature between 5 and 25 degrees Celsius (°C).

6.3.4.2 Natural Attenuation Data Evaluation Results

Table 6-11 presents the results of analyses of natural attenuation parameters and a

summary of the evaluation results. Following is an initial evaluation of the results

with respect to the potential for biodegradation.

With the exception of pH measured at monitoring wells MW-8A and MW-8B

collected in January 2000 and in monitoring wells MW-2C and MW-3C in August
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2001, temperature and pH results fell within the prescribed ranges. The pH readings

for the samples from monitoring wells MW-8A and MW-8B were 4.02 and 4.08,

respectively, indicating acidic conditions. The conditions at this well pair may be

unfavorable to biodegradation. However, pH readings for these two wells during the

sampling in August 2001 were nearly neutral indicating acceptable conditions. Only

one round of pH readings have been collected for the deep monitoring wells MW-2C

and MW-3C. The pH readings for these wells were 8.04 and 8.49 standard units,

respectively. These results indicate slightly alkaline conditions. However, the

ground water samples from these wells did not exhibit significant contaminant

concentrations.

Redox, dissolved oxygen and nitrate data suggest moderate to low potential for

biodegradation across the site. Total concentrations of alkalinity and sulfate suggest

high potential for biodegradation. Fe+z concentrations exceeded Fe"̂  concentrations

in samples from seven shallow wells and one deep well: MW-2A, MW-3A, MW-4A,

MW-4B, MW-5A, MW-6A, MW-7A and MW-8A.

Dissolved oxygen data suggest moderate to high potential for biodegradation across

the site, except for low potential in MW-1B. Alkalinity suggests a high potential for

biodegradation across the Site. Nitrate suggests a moderate to low potential for

Biodegradation across the Site, except in MW-1B where the potential is high.

Sulfate suggests a high potential for biodegradation across the Site, except in MW's-

2B, 4B, 3A and 4B where biodegradation has a low potential. Table 6-10 identifies

each monitoring well with their results and potentials for biodegradation.

6.3.5 Mobilization and Utility Clearance

On December 3, 1999, SD and the geophysical survey subcontractor, USRadar Inc.

(USRadar) of Matawan, New Jersey initiated site mobilization activities. During the

SRI activities, SD retained Envirophysics, Inc., of Lawrenceville, New Jersey, as the

geophysical survey contractor. This included identification of the proposed soil

boring and ground water monitoring well locations. SD determined each location

based on scaled measurements of the proposed sampling location map included in

the RIWP and SRIWP. SD used a measuring wheel to determine the distance to

each sampling location from two reference points in the field. SD marked each

location using a wooden stake and/or paint depending on the location. Final

locations were adjusted in the field where necessary to avoid potential obstacles.
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SD screened each location during the Rl for magnetic anomalies using a magnetic

locator. USRadar performed a ground-penetrating radar (GPR) survey at each

location and marked radar anomalies directly on the ground surface. USRadar

initiated the GPR survey on December 3, 1999. Due to an equipment malfunction,

USRadar was unable to complete the GPR survey on a portion of Parcel 1 on

December 3. USRadar remobilized to the Site on December 8, 1999 to complete

the GPR survey in this area. Envirophysics performed a GPR survey at each of the

designated SRIWP exploratory boring locations on July 13, 2001.

USRadar and Envirophysics, marked the stakes and/or ground surface to indicate

clear areas and anomalies identified. SD adjusted the soil boring locations to avoid

magnetic and radar anomalies detected. Because the data generated during the

magnetic and GPR surveys were limited to clearance of drilling locations, neither SD

nor USRadar generated a separate report for this work.

On December 8, 1999, and July 16, 2001, SD and our direct-push drilling

subcontractor, Environmental Field Services of Marlton, New Jersey mobilized

equipment, materials, and personnel to conduct the soil boring program.

Mobilization activities included repairing and relining the existing drum storage pad.

On December 20, 1999 and July 16, 2001, SD and our drilling contractor, Advanced

Drilling, Inc. (Advanced), of Pittstown, New Jersey, mobilized to the Site to install

ground water monitoring wells and to complete one cased soil boring. SD
constructed a temporary decontamination pad for use with the heavy equipment.

6.4 SITE SURVEY

During the Rl, a survey of the site was completed. The survey included a horizontal

and vertical survey of the soil borings and monitoring wells installed during the Rl. In

addition, a two-foot ground surface contour survey was completed. A SD New

Jersey-licensed Land Surveyor performed the survey. The New Jersey State Plane

Coordinate System (NAD83) was used for horizontal control and the North American

Vertical Datum (NAVD-29) was used for vertical control. Survey data were added to

the existing base map for this project. Figure 6-22 presents a topographic map of
the Site.
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During the SRI activities, SD surveyed the horizontal and vertical survey of soil

boring and monitoring well locations that were completed during the SRI phase of

this project. A SD New Jersey-licensed Land Surveyor surveyed the well locations

with a global positioning system (GPS) survey unit using sub-centimeter accuracy.

Well elevations were determined using a survey level and rod. NAD83 was used for

horizontal control and the NAVD-29 was used for vertical control. Survey data were

added to the existing base map for this project.

6.5 RIVER BOTTOM SAMPLING

The six barge mounted riverbed borings, identified as RB-1 through RB-6 were

completed and sampled in this AOC to assess whether OLM/TLM extends into or

beneath the Hackensack River bed. No evidence of OLM was identified in river

boring logs. TLM was observed during boring activities in RB-4 at 0.0-0.5 foot and

RB-5 from the 0-1 foot intervals below the Hackensack River bed. Table 6-1

presents a summary of OLM/TLM reported in the soil borings. Figure 6-1 presents

the estimated horizontal extent of OLM/TLM observed in the soil boring in Parcel 1.

Table 6-12 presents a summary of the river bottom sample analytical results. These

data were compared to NJDEP Freshwater Sediment Screening Levels. The

sample from river boring RB-05 exhibited concentrations of several PAHs above

current SCC. None of the remaining analytes tested exceeded the SCC. Nine

additional step-out borings were completed to evaluate the horizontal extent of TLM

in the river bottom. The step out locations were identified as RB-3B, RB-4B, RB-6,

RB-7, RB-7A, RB-7B, RB-8, RB-9, RB-9B and RB-10, Figure 4-2 shows the

locations of the barge-mounted soil borings completed in the river bottom. TLM was
not detected in any of the step-out boring locations.

6-77

921010148



SECTION 7 SUMMARY AND CONCLUSIONS

7.1 GENERAL

The Rl conducted at the Former West End Gas Works consisted of intrusive and

non-intrusive investigatory activities that provided general information about three of

the four parcels that comprise the Site, including the location of remnant MGP

structures, the geologic and hydrogeologic conditions and the nature and extent of

contamination. These topics are discussed below.

The Rl scope of work was developed to evaluate conditions at the Site relative to the

seven DQOs presented in the RIWP. The seven DQOs were developed such that,

when fulfilled, the Rl would be considered complete (i.e. the Site has been

adequately characterized to the extent needed to select the most appropriate

remedial action that will be protective of human health and the environment and

satisfy applicable agency requirements.)

At the time this RIR was prepared, DQOs 1, 3, 4 and 5 had been fulfilled for Parcels

1, 2 and 3. DQO 2, which is to determine the lateral extent of NAPL at the Site has

been nearly completed. The extent of NAPL has been determined on the three

parcels that were investigated. However, data from the deep boring in AOC-1A and

the two geotechnical borings conducted near the Hackensack River, suggest the

presence of NAPL in the deeper zone in this area. The extent of NAPL below the

peat layer in this area has not been determined. DQO 6, which is to identify the

sources and extent of VAHs and styrene detected at monitoring well pair

MW-2A/MW-2B, has been partially fulfilled and has been addressed to the extent

necessary for selection of remedial alternatives. DQO 7, which is to evaluate

whether conditions are favorable for natural attenuation of the organic ground water

contaminants has been partially fulfilled through collection of site-specific data. The

data generally suggest a moderate potential for biodegradation to occur at the Site.

7.2 REMNANT MANUFACTURED GAS PLANT STRUCTURES

Based on historical information, the locations of former MGP structures relative to

the present Site conditions and property boundaries were investigated and are

depicted on Figure 4-2. During the subsurface soil investigation program, the

locations of certain remnant structures including building footers and foundations
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were detected. These locations confirmed the historical building location

information.

7.3 SITE GEOLOGY AND HYDROGEOLOGY

7.3.1 Geology

Bedrock at the Site consists of the Triassic Age Lockatong Formation. Figure 7-1

presents a detail from the Bedrock Geologic Map of Northern New Jersey (U.S.G.S.,

1996) showing the location of the Site and bedrock mapped in the area.

Data from the soil borings conducted during the SI and Rl were used to construct

geologic cross-sections for the Site. As noted in Section 6.1.5.1 of the SIR, PSEG

SC identified nine historical soil boring logs prepared during development activities

on Parcel 1, in the area of the M&R station. PSEG SC has located records for an

additional series of historical soil borings, conducted prior to construction of the

Cyclic Catalytic Reforming Set on Parcel 2. Copies of site plans showing the

historical soil borings are included in Appendix L. Locations of the historical soil

borings are also shown on Figure 3-1.

One representative geologic cross section was prepared for each parcel. Figure 7-2

depicts the lines of each cross section. Cross sections for Parcels 1, 2 and 3 are

shown on Figure 7-3, Figure 7-4, and Figure 7-5, respectively.

The Site is underlain by roughly 3.5 to 15 feet of fill material. The fill material

typically consists of varying amounts of medium to coarse sand, CLM, ALM, and
coal, brick and concrete fragments.

In most areas of the Site, the fill is underlain by the peat layer. In several areas, a
thin layer of red silty sand or gray silty clay is encountered between the fill and peat

layer. The silty sand was encountered in 25 of the 123 locations drilled during the Rl

and appears to be deposits associated with historical stream channels.

The peat layer is generally thickest near the Hackensack River and appears to pinch

out in the easternmost portions of the Site. The peat layer is underlain by glacial

material consisting primarily of silty sands and clays. This material extends at least
72 feet bgs in the western portion of the Site.
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7.3.2 Hydrogeologic Framework

Ground water occurs at the Site in two zones, which are separated by the peat layer.

Where it is present, the peat layer appears to serve as a confining layer, limiting

hydraulic communication and contaminant migration between the zones above and

below the peat. Hydraulic conductivities determined in five samples of the peat layer

ranged from 3.8 x 10'7 to 2.0 x 10'6 cm/sec. Hydraulic conductivities calculated for

materials above and below the peat layer were significantly higher, ranging from

1.0x10"* to 1.85x10~1 cm/sec. In some areas the peat layer may have been

thinned or breached during construction of MGP structures and by downcutting

associated with historical stream channels in the area.

7.3.3 Ground Water Flow

During the Rl, SD measured the depth to ground water in the 16 onsite monitoring

wells on January 12 and March 15, 2000. During the SRI, SD measured the depth

to ground water in the 22 onsite monitoring wells on August 20 and 21, 2001. These

data were used to calculate ground water contour maps for the zones above

(shallow) and below (deep) the peat layer. Figure 7-6 and Figure 7-7 present

ground water contour maps calculated for the shallow zone on these two dates.

Ground water contour maps for the deep zone are presented on Figure 7-8 and

Figure 7-9. Figure 7-14 presents a hydrogeological conceptual model that depicts

the relationship between the Site, the river and underlying geologic formations.

Ground water generally flows across the Site from west to east. The horizontal

hydraulic gradient is relatively shallow across Parcel 2 at roughly 0.003. The
horizontal hydraulic gradient is steeper on Parcel 1 at approximately 0.01. The

water levels on Parcel 3 in AOC-3D, near the area near of former LIST suggest a

water table depression. The cause of this apparent anomaly is not known, however

this depression likely reflects preferential drainage in this area associated with

channels in the fill materials. Based on work performed during the SI, ground water

near the river is tidally influenced.

As indicated on Table 6-7, ground water elevations are higher in the deep zone than

the shallow zone at four of the ten well clusters. Data for the following well pairs

suggest an upward hydraulic gradient: MW-2A/2B; MW-5A/5B; MW-6A/6B and
MW-8A/8B.
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7.4 NATURE AND EXTENT OF CONTAMINATION

Based on results of the SI and Rl activities, VAHs and PAHs are present in soils

across most of the Site at concentrations above the NJDEP SCC. Several other

constituents consisting of styrene, PCBs, arsenic, beryllium, lead, mercury and

nickel were detected in isolated areas of the Site.

Benzene concentrations exceed the GWQS in ground water across the Site. Other

VOCs, including ethylbenzene, toluene, xylenes and styrene were detected in

ground water samples from Parcel 1 at concentrations above the GWQS both above

and below the peat layer.

NAPLs were detected across much of Parcel 1, the western half of Parcel 2 and in

isolated areas on Parcel 3. Generally the NAPLs appear to be confined above the

peat layer. However, evidence of NAPLs was encountered below the peat layer in

the southwestern portion of Parcel 1.

7.5 DATA QUALITY OBJECTIVES

In accordance with the iterative DQO process described in the RIWP, PSEG SC has

assessed the Rl data obtained to determine whether the seven DQOs outlined in

Section 4.2 of this RIR have been fulfilled. A summary of the findings related to

each DQO, including how each was fulfilled, is presented below:

7.5.1 DQO1

What is the lateral extent of the peat layer underlying the fill materials across
much of the Site?

Data from soil borings conducted during the SI, SSI, geotechnical evaluation and Rl

were compiled to determine the lateral extent of the peat layer at the site. Based on

these observations, the peat layer appears to underlie all but the easternmost

portion of the Site as defined by the area east of a line extending roughly northeast

from the end of Charlotte Avenue. Data from several borings suggest thinning

and/or breaches of the peat layer in isolated areas. This DQO is fulfilled; no further

investigation is recommended for this DQO.

7.5.2 DQO 2

What is the lateral extent of NAPLs detected on the Site?
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Data from soil borings and test trenches conducted during the SI, SSI, geotechnical

evaluation and Rl were compiled to evaluate the lateral extent of the NAPL

encountered at the Site. NAPL has been identified above the peat layer on the three

parcels that were investigated (see Rgure 6-1). Data from the geotechnical borings

conducted near the Hackensack River, suggest the presence of NAPL in the deeper

zone in this area. The extent of NAPL below the peat layer in this area has not been

determined. PSEG SC plans to complete further delineation of the extent of NAPL

below the peat layer on Parcel 1.

7.5.3 DQO3

What is the horizontal and vertical extent of Site soil contamination?

Soil samples were collected to evaluate the extent of contamination in each of the

AOCs identified. These data indicate that soil contamination is present across the

entire Site and, in many areas, extends to the depth of the peat layer. For purposes

of remedial alternative selection, this DQO has been fulfilled. No further

investigation is recommended for this DQO.

7.5.4 DQO 4

What Is the overall concentration of Site-related contaminants?

Soil samples were collected in numerous areas of the Site that had not been

identified previously as potential AOCs or had not been previously sampled. The

purpose of this sampling was to generate data necessary to evaluate the overall

concentrations of Site-related contaminants. These data may be used to model

overall Site conditions and to perform volumetric calculations in support of selection

of treatment options. The data collection phase of this DQO has been completed to
the extent practicable as part of this Rl. Further analysis, such as three-dimensional

modeling will be necessary to provide volumetric calculations necessary to assess

the average concentrations in soil across the Site. This work should be performed in

conjunction with selection and design of the final remedial alternatives for the Site.

No further investigation is recommended for this DQO.

7.5.5 DQO 5

What is the extent of ground water contamination?

A total of 22 ground water monitoring wells have been installed and sampled at the

Site. These included 10 wells installed during the SSI to evaluate overall ground

water conditions 6 wells installed during the Rl to assess conditions at former UST
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areas and 6 wells installed during the-SRI to investigate the vertical and

downgradient extent of ground water contamination. Based data from these wells,

ground water contamination appears to be present across the entire Site. The most

significant concentrations of ground water contaminants are present on Parcel-1.

This DQO is fulfilled. Following remediation through removal and containment of

residual soil contamination and NAPLs, a well network should be designed, installed

and monitored to confirm ground water remediation through natural attenuation

processes and/or the need for further action. No further investigation is

recommended for this DQO.

7.5.6 DQO 6

What are the sources and extent of VAHs and styrene detected at monitoring

well pair MW-2A/MW-2B?

Based on data generated during this investigation, much of the contamination

detected at this monitoring well pair appears to be associated with NAPL that is

present in the southwestern portion of Parcel 2. The NAPL appears to be related to

the area of the former tar tanks. For purposes of this Rl and selection of remedial

alternatives for this area, the sources and extent of ground water contamination has

been determined in this area. No further investigation is recommended for this

DQO.

7.5.7 DQO 7

Are Site conditions favorable for natural attenuation of the organic ground

water contaminants?
During the SRI, additional natural attenuation data were collected during the ground

water sampling event on August 20 and 21, 2001. Data for many of the wells

screened below the peat layer (or equivalent depth where the peat layer was not

present) or deeper generally indicated a moderate to high potential for

biodegradation. This included data from monitoring wells MW-1B, MW-2C, MW-3B,

MW-3C, MW-5B, MW-6B, MW-7B, MW-8B, MW-9B and MW-10B. Data from the

remaining wells screened below the peat layer generally indicated a moderate to low

potential for biodegradation. This included data from monitoring wells MW-2B,

MW-4B. Data for wells screened above the peat layer generally indicated a

relatively lower potential for biodegradation than those screened deeper. These

results indicate a good potential for monitored natural attenuation to serve as a
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remedial alternative for deep ground water at the Site. Shallow ground water will be

addressed through removal and containment options. This DQO has been satisfied.

7.5.8 DQO 8

What is the horizontal extent of ground water contamination along the

downgradient Site Boundary?

Affected ground water has been delineated along the downgradient Site boundary.

Ground water contamination was detected in samples from monitoring wells MW-2A

and MW-2B. Monitoring wells MW-9A and MW-9B delineate this contamination to

the south and monitoring wells pair MW-10A and MW-10B delineate this

contamination to the north. This DQO has been fulfilled. No additional ground water

monitoring wells are recommended for this Site as part of the Rl.

7.5.9 DQO 9

What is the vertical extent of ground water contamination at the Site?

Two deep ground water monitoring wells were installed to investigate the vertical

extent of ground water contamination. The sample from MW-2C exhibited a

benzene concentration slightly above the GWQS and therefore, is close to the edge

of the zone of benzene-contaminated ground water at the Site. Benzene was not

detected in the sample from MW-3C, indicating that the vertical extent of ground

water contamination has been delineated. Two other compounds,

bromodichloromethane and chloroform, were detected in the samples from these

wells at concentrations above their respective GWQS. However, because these

constituents have not been detected in the soils or in any of the other ground water

samples from this Site, the occurrence of these two constituents is not attributed to a
Site-related contamination source. This DQO has been fulfilled. No further

investigation is recommended for this DQO.

7.5.10 DQO 10

What is the extent of soil contamination in AOC-1C?

Five soil borings were advanced and sampled in the metering and regulating station

area. The boring locations in this area were restricted by numerous underground

utilities including unmarked electric and gas lines. Analytical results reported in this

area indicated benzene and PAH exceedances extend across this AOC. This DQO

has been fulfilled. Due to numerous underground high-pressure gas lines and

electrical conduits, no further investigation is recommended in this area.
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7.5.11 DQ011

What is the extent of contamination detected near the northern edge of

AOC-1C?

Two additional offsite borings (SB-1C-07 and SB-1C-08) were completed north of

AOC-1C during the SRI. Sampling results indicated no evidence of OLM or TLM.

However, several PAHs and metals were detected at concentrations slightly above

their RDC and NRDC SCC. However, the constituents detected in these samples

are commonly associated both with historical MGP operations and historical railroad

operations. This DQO has been fulfilled to the extent practicable at this Site.

Because it is not practical to distinguish between these contaminant sources, it is not

practical to delineate the horizontal extent of contamination associated with historical

MGP operations beyond the northern boundary of Parcel 1. No further delineation of

the northern extent of this AOC is recommended

7.5.12 DQO 12

Are elevated concentrations of benzene present in the soil in the northwestern

portion of AOC-1C?

During the Rl, one soil sample from soil boring SB-1C-01 exhibited a benzene

concentration above the SCC. Soil boring SB-1C-01A was advanced and sampled

at this location to assess the vertical extent of benzene in this area. Samples from

3.5 to 4.0 feet and 7.5 to 8.0 feet bgs were analyzed for VAHs. No exceedances

were detected in the sample results. This DQO has been fulfilled. No further

investigation is recommended for this DQO.

7.5.13 DQO 13

Does Site-related contamination extend offsite beyond the northern Site

boundary of Parcel 2?

Four offsite soil borings, identified as SB-2A-23, SB-2A-24, SB-2B-21 and SB-2B-22,

were advanced to the north of Parcel 2 to assess the potential for Site-related

contaminants extending beyond the northern Site boundary. Two samples were

collected from each boring. OLM was detected in one of the four borings, SB-2B-21.

The two samples from SB-2A-23 exhibited benzene concentrations slightly above

the IGW SCC but below the RDC and NRDC SCC. The two samples from SB-2A-

24 and the shallow sample from SB-2B-21 exhibited PAH concentrations above the

RDC and NRDC SCC but below the IGW SCC. The shallow sample from SB-2A-24

also exhibited concentrations of arsenic and lead above the RDC and NRDC SCC.
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The deeper sample from SB-2B-21 and both samples from SB-2B-22 exhibited no

exceedances of SCC. Based on these results, some contamination does extend

offsite to the north. However, because it is not practical to distinguish between these

contaminant sources, it is not practical to delineate the horizontal extent of

contamination associated with historical MGP operations beyond the northern

boundary of Parcel 1. This DQO has been fulfilled to the extent practicable. No

further delineation of the northern extent of this AOC is recommended

7.5.14 DQO 14

What is the vertical extent of soil contamination detected below the peat layer

in AOC-2D?

One boring, SD-2D-11, was advance in this area to determine the vertical extent of

contaminants below the peat layer. Three soil samples were collected to address

this DQO. Samples were collected from the 5.5- to 6.0-foot, 8.5- to 9.0-foot and

20.0- to 20.5-foot depth intervals for laboratory analysis of VAHs, PAHs and TAL

inorganics. The two shallower samples were collected above the peat layer. These

samples exhibited PAH exceedances of RDC and NRDC SCC. The sample from

8.5 to 9.0 feet also exhibited concentrations of benzene and three PAHs above their

respective IGW SCC. No exceedances were detected in the sample from below the

peat layer (20.0 to 20.5 feet bgs. The vertical extent of soil contamination has been

delineated. This DQO has been fulfilled. No further investigation is recommended

for this DQO.

7.5.15 DQO 15

Does Site-related contamination extend offsite beneath the intersection of
Duffield and St. Pauls Avenue?

OLM and TLM were detected on soil boring completed on either side of Duffield

Avenue on Parcels 1 and 2. Although OLM and/or TLM may extend beneath

Duffield Avenue, active gas pipelines and other utilities located beneath this street

prevent direct investigation or other activities. Intrusive activities are not feasible

adjacent to the gas pipeline as disruption of the backfill could affect the integrity of

the gas pipelines. Therefore, it is not technically practicable to remove OLM and/or

TLM if it is present adjacent to the gas pipelines.
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7.5.16 DQO 16

Is MGP contamination typically associated with historical gas holders present

to the west of former Gas Holder No. 2?

During the SRI, soil boring SB-3G-03 was advanced and sampled in this area. Two

samples were taken at the 3.0- to 4.0-foot and 12.0- to 13.0-foot depth intervals. No

OLM or TLM was detected in this boring. However, benzene concentrations

exceeded the RDC and IGW SCC in the shallow sample and exceeded the RDC,

IGW and NRDC SCC in the deeper sample. These data indicate that constituents

typically associated with MGP Sites have contaminated soils above the peat layer,

west of Gas Holder No. 2. This DQO has been fulfilled. This area will be addressed

during the remediation of Parcel 3. No further investigation is recommended for this

DQO.

7.5.17 DQO 17

What is the potential for monitored natural attenuation to serve as a remedial

alternative for ground water at the Site?

During the SRI, additional natural attenuation data were collected during the ground

water sampling event on August 20 and 21, 2001. Data for many of the wells

screened below the peat layer (or equivalent depth where the peat layer was not

present) or deeper generally indicated a moderate to high potential for

biodegradation. This included data from monitoring wells MW-1B, MW-2C, MW-3B,

MW-3C, MW-5B, MW-6B, MW-7B, MW-8B, MW-9B and MW-10B. Data from the

remaining wells screened below the peat layer generally indicated a moderate to low

potential for biodegradation. This included data from monitoring wells MW-2B,
(V1W-4B. Data for wells screened above the peat layer generally indicated a

relatively lower potential for biodegradation than those screened deeper. These

results indicate a good potential for monitored natural attenuation to serve as a

remedial alternative for deep ground water at the Site. This DQO has been fulfilled.

Shallow ground water will be addressed through removal and containment options.

7.5.18 DQO 18

Do river bottom sediments contain elevated concentrations of site-related

contaminants that could pose a risk to the environment?

Six barge mounted river borings (RB-01 through RB-06) were advanced adjacent to

the Site to assess whether the river bottom sediments contained elevated

concentrations of Site-related contaminants that could pose a risk to the
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environment. Analytical results for several PAHs and metals in the sediment

samples exceeded the NJDEP Freshwater Sediment Screening Guidelines Lowest

Effect Levels. The sample from location RB-05 exhibited concentrations of two

metals (copper and lead), two PAHs (2-methylnaphthalene and naphthalene) at

concentrations above the NJDEP Freshwater Sediment Screening Guidelines

Severe Effect Levels. TLM was detected in samples from RB-4 and RB-5 located

along the edge of the relieving platform. This DQO has been fulfilled. This area will

be addressed by remedial actions associated with AOC-1D. No further investigation

is recommended for this DQO.

7.5.19 DQO 19

If the river bottom sediments have been affected by site-related contaminants,

what is the horizontal extent of the affected sediments?

A series of step-out borings was conducted to investigate the extent of TLM detected

along the relieving platform. Data the step-out borings conducted in this area

indicated that the TLM is limited to the area near the relieving platform. This DQO

has been fulfilled.

7.5.20 DQO 20

Have river sediment conditions near the Site been adversely impacted due to

contamination from other offsite source areas?

Data from the upstream river borings indicated copper, nickel and arsenic

concentrations above the LEL for these metals. These data suggest limited

contamination from other offsite source areas. This DQO has been fulfilled.

7.5.21 DQO 21

Does the OLM and/or TLM encountered at the Site extend into or beneath the

riverbed?

A series of soil borings were completed through the riverbed near the relieving

platform. Based on data from these borings TLM is present below the platform. The

TLM extends between 15 and 30 feet beyond the current bulkhead line. Borings

conducted further out into the river did not encounter TLM. OLM was not

encountered in any of the river borings. This DQO has been fulfilled.

7.5.22 DQO 22

To what depth will it be necessary to drive pilings to construct a cut-off wall

and to replace the relieving platform?
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Based on the results of the geotechnical̂ evaluation, it will be necessary to drive

pilings approximately 35 to 40 feet into the underlying sediments to construct a cutoff

wall. This depth is approximately 75 to 80 feet below existing grade at the Site. This

DQO has been fulfilled.
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SECTION 8 RECOMMENDATIONS

The objective of the Rl was to collect the data required to: (1) select the most

appropriate remedial actions that will be protective of human health and the

environment, and (2) satisfy all applicable regulatory requirements. Specific

objectives were to fulfill the 22 DQOs discussed in Section 4.2.

A RASR will be developed based on this Rl. The RASR will address Site remedies

that will remove the bulk of potential source materials from the Site. Once this has

been completed, it is expected that ground water contamination will decline to

acceptable concentrations through natural attenuation processes. This will be

confirmed through further evaluation of data collected after the remedial action is

implemented. A deed notice will be established for areas in which soil remains in.

place with contaminant concentrations above current NJDEP SCC. A CEA will be

established for affected ground water. The CEA will remain in place until ground

water contaminant concentrations decline below the GWQS and ISC. As part of the

remedial action, a monitoring well network will be installed to demonstrate the

natural attenuation of ground water contamination.
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TABLE 5.1
SUMMARY OF ANALYTICAL METHODS AND QUALITY ASSURANCE INDICATORS
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

Number of Sample* Trip/Field Blank! I Analtyteal Method
Sample Matrix Par Mnlrli Duplicate Samplea/MalrK Parameter* Reference Sample Preservation Container Volume and Type Holding Time1'1

Soil

Ground Walar

Serjmert

28 VANS
?6PAHs

25 TAL Inorganic*

21 VOCl
21 svoct

21 PCB«

21 TAL Inorganics

21 Geneial Chemistry

10 Suffide
1 PHC GC Fingerprint
21 VOCs
21 SVOCl

21 PCBJ

21 PPL mel.U

21 Selected metals

21 TOC

7 IB, 5FB, 1 Duplicate
1 Dupllcaln

1 Duplicate

2TB. 2FB. 1 Duplicate
2 TB. 2 FB. 1 Duplicate

2 TB. 2 FB. 1 Duplicate

2 TB. 2 FB. 1 Duplicate

2 TB, 2 FB, 1 Duplicate
2 TB. 2 FB. 1 Duplicate
21B.2FB, 1 Duplicate
2 TB. 2 FB. 1 Duplicate
2 TB. 2 FB. 1 Duplicate
2 TB. 2 FB. 1 Duplicate
2 IB. 2FB. 1 Duplicate

2 TB, 2 FB. 1 Duplicate
2 TB. 2 FB. 1 Duplicate
2 TB, 2 FB. 1 Duplicate
None
1 TB, 1 FB, 1 Duplicate
1 Duplicate

1 Duplicate

1 Duplicate

1 Duplicate

t Duplicate
1 Duplicate

BTEX
PAHs

TAL Metals

Cyanide
VOCs«15
SVOCi » 20

PCBg

PPL Metali

Alkalinity
Chloride
Cyanide
ferrous Iron
Ammonia
Nit rate
Nitrate * Nrlnte

TDS
Sulate
SuKde

PHC
VOCl« 15
SVOCs » 20

PCB»

rAL Metals

TAL Metal!

Cyanide
TOC

SW844/8260
SW848/8270

SW84S/6010, 7471

SW848/9010
SW848/8260
SW848/8270

SW64S/8082

SW848/6010, 7470

6PA3I01
SW8-W90J6
SWB40V8012JV
SM18/3SOOFED
EPA 350 1
EPA 353 Z/SM IB/4500
EPA 353 2
EPA 1801

SW848/QO58
EPA 378.1
SW846/801SM
SW84W8280
SW840Y8270

SW84«/8082

SWB4«/80IO. 7471

SW848/60IO. 7471

SWB4rV9010
SWB4«/41S.1

Msthanol. Ice t-fCI
ce (4°C)

ce(4°C)

NaOH. Ice M"CI
HCI. Ice (4°C)
ce(4-C)

Ice (4-C)

HNO,, tee (4-C)
lce(4'Cl
Ice (4X1

NaOH. lea U°C\
HNO^ Ice (4-CI
H^O,, fc«(4X)

Ice (4-C)
H,SO4, tee (4"C)

Ice (4-C)
NaOH. lea 14-CI

Ice (4-C)
Methanol lea I<TC)
Ice (4X)

k. (4-C)

lce<4"C)

Ice (4°C)

NiOH, Ice (4C)
H,SO,, tee (4-C)

4 oz. GteM
4 oz. Glass

4 <a. Glaaa or plaitlc

Illter
2 x 40 ml glait W aeptum
1 gallon amber glace

1 gallon amber glass

600 ml glass or plastic

100ml fjlasa or plastic
100ml glass or plastic
!00ml glass or plastic
100ml glais or plastic
500ml glass or ptaitfc
tOOml glass or plastic

100ml glass or plastic
100ml glass or plastic
100ml glass or plastic
500ml glass or plastic
1 gallon emoet glass
4 oz. Glass
4oz. Qlass

1 gallon ambet glass

4 oz. Glass or plastc

4 ot. Glass or plastic

Illter
500ml glass or plastic

4 days
14 days to extraction, 40 days
o analysis
8 months (mercury 28 days)

14 days
14 days
7 day* to extraction; 40 days to
analysis
7 daya to extraction; 40 days to
analysis

6 months (mercury 28 days)

14 days
26 days
14 days
A months
28 days
48 hours

28 days
7 days
28 days
7 days
Mdays
14 days
14 days to extraction, 40 days
lo analysis

7 days to extraction: 40 days to
analysis
6 months (mercury 28 days)

8 months (mercury 28 days)

14 days
28 days

CO
to
o
_k
o
o>

NOTES:
(1t Holding time begins at time of sample collection
FB Field blank
HCI Hydrochloric add
HNO, Nitric add
NaOH Sodium hydroxide
PCBs PorycWorlnated bipherryls
SVOCs SemJ-vcJatJe organic compounds
PPL Priority Pollutant Ust
TB Trip Blank
TDS Total dissolved solids
TOC Total organic carbon
VAIIs Benzene, toluene, ethylbenzene and total xytenes
VOCs Volatile organic compounds
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TABLE 5.2

FIELD RINSE BLANK AND TRIP BLANK SAMPLE ANALYTICAL RESULTS-SOIL BORING PROGRAM

REMEDIAL INVESTIGATION REPORT

FORMER WEST END GAS WORKS

JERSEY CITY. NEW JERSEY

Sample ID
Laboratory ID Number
Sampling Date
Units

BTEX

Benzene
Toluene
Ethylbenzene
Xylene (total)

FB080101
E96 137-3

8/1/01
UO/I

TRIP BLANK
E96137-6

B/2/O\
ug/l

FB080201
E9B137-12

8/2/01
ug/l

FBO 80301
E96240-4

8/3/01
ug/l

NO

ND
NO

NO

ND

ND
ND
ND

ND

ND

ND
ND

ND

ND
ND

NO

TRIP BLANK
E96240-5

8/3/D1

ug/l

ND

ND
ND

ND

FB080601
E96483-4

8/6A)1

Ufl̂

ND

ND
ND

ND

FB080701
E96463-12

8/7/01
UO/1

TRIP BLANK
E96463-S

8/7/O1
ug/l

ND

NO
ND
ND

ND

ND
ND

ND

FB080801
E98605-3

B/BAJ1
ug/1

ND

ND
ND
NO

TRIP BLANK
E9660S-5

8/8/01
ug/1

ND
ND
ND
ND

FB
E98322-14

9/7/01
ugrt

TB
E9B322-16

9/7/01
ug/l

ND
ND
ND

ND

ND
ND

ND
ND

Note»
ND • Not delected
ug/l - mfcrograms per liter

CO
10

o
_k.
o

Ol
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TABLE 5.3

FIELD RINSE BLANK AND TRIP BLANK SAMPLE ANALYTICAL RESULTS - GROUND WATER SAMPLING PROGRAM

FORM ER WEST END MANUFACTURED GAS WORKS ~

JERSEY CITY, NEW JERSEY

Sample Location
Laboratory Identrtcaoor
Date Sample Collected

Units

FIELD BLANK
E61 993-5
1/12/00
uq/L

TRIP BLANK
E61993-6
1/12/00

UQ/L

FB-2

E62072-1
1/1 3/00

uq/L

RELD BLANK-4
E62159-13

1/15/00
jjgl.

THIP BLANK
E62159-13

1/14AX)
ug/L

FB082001
E97210-11

8/20A)1
u<̂

THIP BLANK
E97210-4
8/20/01

ug/L

FB082101
E97329-1
a^1/01

ugrt.

THIP BLANK
E97329-2
8/21/01

uq.1

VOCs

Acetone
Benzene
Bromodicliloromethane
Bromofoffn
BromomeJiane
2-Butanone (MEK)
Carbon bisulfide
Cartxm tetractiloride
Chlorobenzene
Chloroethane
Chloroform
Chloromathane
Dibromoctiloromethane
1.1-Dichloroethane
1 ,2-Dichtoroelhane
i.i-Dictikxoetnsne
cis-1 ,2Oicnloroethene
trans-t ,2-Dichloroethene
1.2-Oichtoroprooane
cis-1 ,3-Dichloropropene
trans-1 ,3-Dicrtocopropene
Ethyibenzene
2-Hexanone
4-Methy|.2-oentanone(MIBK:
Methyierc chlonfle
Slyrene
1.1 .2.2-Tetracnloroelhane
Tetiacfuoroeihene
Toluene
1,1 ,1-TricnlOfcethane
1,1 .2-Tiichloroethane
TricNoroe:hene
Vinyl chloride
Xylene (total;
Total TIC. Volatile

-
-
-
-
_
-

_
_

-
-
-
-
_
_
-
-
-
-
-
-
-
-
-
-
-
_
_
_
_
_
-

-
0

-
_

-
_
_

--

_
_

-
_

-
-
_
_

-
-
-
-
-
.-
.-
-

-
-

_
..
_
_
_
-
.-
0

-
-
-
-
-
-
—
-
_

-
-
-
-
-_

-
-
-
-
-
-

-
-
-
~
_
_

_

_
-
-
0

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
_
_
_

_
_

_
-
-
0

-
-
-
-
-
-
-

-
-
-
-
-
-
-
--

-
-
-

-
•-
-

2.4
-

_
_

.-
_

.-
-
.-

0

-
-
-
-
-
-
-
-•
-
-
-
-
-
-
_
-
-
-
-
-
-
-
-
-
-
-
_

..
_

_
..

-
0

-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
_
„
_
_
_
_
-

0

-
-
-
-
-

. • -
-
-
-
-
-
-
-
-
-
-
_
-
-
-

-
-
-
-
-

_
_
„
..
..
-
-
0

-
-
-

-
-
-
-
_
-
_
-
-
_
..
..
-
_
-
-
..
-
-
_
-
-
..
_
_
_
..
„
_
_
0

SVQCs

Senzo(a)antnracene
Ber.zo{a)Py.'ene
6enzo(b)tl'joranthene
8cnzo(g,h,i)perylene
6enzo(k)lluOfantrene
i-Bronophenyl pfteoyi ethei
Butyl benzyi phtnalate
2-Cnkxonaphnalene
4-Chtoroaniline
Camazoie
Cnrysene
bis(2-Ch!oroet:x)xy)methan<
bis(2-Chloroetnyl)etnet
bis(2-Chloroisopropyl)ether
4-Cniorophenyi pneayi etnei
1.2-DicMorocenzene
1.3-Dichlorot*nz5ne
1 ,4-CichtoroCenzene
2.4-Dini'TOloluene
2.6-Dinhraoluene
3.3'-Dcno<oB*nzic)ine
Dioenzc(a.h)anrvacene
Cibenzc'uran
D-n-butyi phtraiate
Di-n-octy! phthalale
Dietfiyi phinalate
Dimetfiyl pntftalate
ois(2-Etnytnexyi;phmaiate
Ruorantrenc
Ruorene
hexaciiofobenzene

_
-
-
-
-
-
-
-

_
_

-
_

-

-
-
-
-
-

-
-
-

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
MA
NA
NA
NA
NA
NA
NA
NA
NA

-

-
-
-
-
-

-
-
-
-

-
_
-

_

_
-
-
-
-
-
-

-

_

_
_

-
-
-

-

_

-
_

-
-

-

_
_

-
-

-
-
_
_

_
_
_

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

.-
-
-

-
-
-

_
„

-

-
-

-

_
..
..
-
-

_

_
_

_
_
_

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NOTES

_
_
..

..

_

_
_
_
_
_

_
_

..

_

__

_

..

..

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA .
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA Not Analyzed
Not oetecteo
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921010167

TABLE 5.3
FIELD RINSE BLANK AND TRIP BLANK SAMPLE ANALYTICAL RESULTS - GROUND WATER SAMPLING PROGRAM

FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

Sample Location
Laboratory Identification
Date Sample Collected

Units

FIELD BLANK
E61 993-5
1/12/00

UG/L

TRIP BLANK
E61993-6
1/12/00

uoA

FB-2

E62072-1
1/13/00
ugf\.

FIELD BLANK-4
E62159-13

1/15/00
uoA.

TRIP BLANK
E62159-13

1/14/00
uq/L

FB082001
E97210-11

8/20/31
ugrl.

TRIP BLANK
E97210-4
8/20/01

UQ/I

FBC82101
E97329-1
a71/01

ugA.

TRIP BLANK
E97329-2
8/21/01

ug/L

SVOCs (Continued)
HexacWoroButaotene
Hexachtorocyciopentadierw
Hexachtoroethane
IndenrXI .2.3-a))pyrene
Isophorone
2-Metnytnaphtnaiene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Naphthalene
Nitrooenzene
N-Nitroso-di-n-propyiamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Tricniorobenzene
Total TIC. Semi-Volatile

_
_
_
_
_
_
_-
_
_

_
_
_
-
_

-
-
0

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

_

-
-
-
-
_

_
_
_
-
-
-
-
-
-
-
0

-

-
-
-
-
-
-
_

-
-
-
-
-
-
-

0

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

-
-
-
-•
••
•-
-
-
—

-
—
-
-
-
-
-

0

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

-
-
-
-
-
-
-
_
_
-
-
-
-

-
-
0

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

INORGANICS
(Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
CoCalt
Ccppef
lion (To1*1)
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thailium
Vanadium
Zinc
Cvanice

PCLYCHLOfilNATED BIPHENYLS

Arodor 1016
A/odor 1221
A/oclor 1232
Aroclor 5242
A/OCIOf !248
Voctor 12S4
i-octor 1260

GENERAL CHEMISTRY

A-kainiry. Total
Chcrae
iron, Feme
:rcn. Ferrous
K't/cgen. Ammonia
NiUcgen. Nuraie
N:uogen. Nitrate » Nitnte
Nitrogen. Nitnle
Soiifls. Total Dissolved
Su:ta:e
SuUice
Total Organic Cartxxi
DH (standard units}

NA
-
_

NA

-

NA_

NA

_

NA
NA
-
-

NA
_
_

NA
-

NA
42
-

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
-
-

NA
-
-

NA
_

NA
-
-
-

NA
NA
-
-

NA
-
_

NA
-

MA
-

-

NA
-
-

NA
-
-

NA
-

NA
-
-
-

NA,
NA
-
-

NA
-
_

NA
-

NA
-

-

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

-
—
•-
-
-
-
-
—
-
-
-
~
-
• -

..
-
-
-
-
..
-

-

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

-
-
_

-

_
_
_
.-
-

-
-
-
_

_
_

_
_
_
_

-

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
MA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

_
_

_

..

NA
NA
NA
NA
NA
NA
NA

_
_
_
_

..
_

_
_

_
_

-

NA
NA
NA
NA
NA
NA
NA

_
_

..

-
..

NA
NA
NA
NA
NA
NA
NA

_

_

_

_
_

_

-

NA
NA
NA
NA
NA
NA
NA

-
-
-
-
-
_
_

-

244.000
-
-

NA
0 1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

-
-
_

_
_
_

_
_

_

NA
4.7

-

-
_

-
_

_

_
_

NA
-

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

-
_

_

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

„
_

NA

_

_

NA
NA
NA

NA
NA
NA
NA .
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA Net Analyzed
No; deiectea
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r- TABLE 5.4
FIELD RINSE BLANK AND TRIP BLANK SAMPLE ANALYTICAL RESULTS - RIVER BORING PROGRAM
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

Sample 10
Laboratory Identification Number
Sampling Date
Sample Depth
Units

VOLATILE ORGANIC COMPOUNDS

Acetone
Benzene

Bromodichtoromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disutfide
Carbon tetraehloride
Chlorooenzene

Chloroethane
Chloroform
Chtorometnane
Dibromochlorom ethane
1 , 1 -Dichloroethane
1.2-Dichtoroetnane
1,1-Oichloroethene
d's-1 ,2-Dichloroethene
trans-1 ,2-Dichloroethene
1 ,2-Dichtoropropane
cis-1 .3-Dchloropropene
trans-1 ,3-Dichloropropene
Ethylbenzene
2-Hexanone
4-Methyl-2-pentanone(MIBK)
Melhylcne chloride
Slyrene

1 , 1 ,2,2-Tetrachtoroethane
Tetrachloroethene
Toluene
1,1,1 -Trichtoroethane
1 , 1 ,2-Trichtoroethane
Tricfilofoethene
Vinyl chloride
Xylene (total)
Total Volatile TICs

FIELD BLANK
E95627-8
7/24/01

NA
mg/kg

-
-
-
-
..
-
-
-

-
_

-
- •
..
-
-.
..
-
-
-
-
-
-
-
-
--
--
..
..
..
-

0

TRIP BLANK
E95627-9
7/24/01

NA
mg/kg

-
--
-
-
-
--
-•
-
-
..
_
-
..

-
-
_
~
--
-
-
-
-
--
-
--
-
-
„
..
_
..
_

0
NOTES.

Mot detected

N:\project\s\s-priv\s99\s99227\b\supp rirMab datavwer borings\fb-tb Page 1 of 1

921010168



921010169

TABLE 6.1
OIL-UKE AND TAR-LIKEiMATERIAL IDENTIFIED
FORMER WEST END MANUFACTURED GAS WORKS

12/27/01 4:11 PM

ocHdcr wii

Location

GB-01
GB-02

MW-02B

MW-02C

SB-03A

SB-03B

SB-03C

SB-03D

SB-07-DP

SB-1 Deep

SB-13A

SB-13B

SB-13C

SB-1 3D

SB-15A

SB-15B

SB-15C

SB-15D

SB-16A

SB-16B

SB-16C

S3-15D

SB-1A-01

SB-1A-02

S3-TS-01

SB-TS-02

SB-TS-03

SB-TS-04

SB-TS-05

SB-TS-06
SB-TS-07

SB-TS-08

SB-TS-09

SB-TS-10

SB-TS-11

SB-TS-12

SB-TS-13

SB-TS-14

S9-TS-15

TT-01

TT-01 7 -

TT-C17a

TT-C17b

TT-01 3

TT-01 8a

TT-01 9

rr-02
TT-020

TT-03

^:\projecAs\s-pr

T, new jcnoci

'1 Phase^

Geotech

Geotech

;-• Sl

SRI

SI -

*' SI

SI -

SI

SI

Rl '

SI

' SI

SI

SI

! Sl

, si -.--
; SJ

SI

SI

SI

SI

R!
Rl - '

Rl

Rl

Rl V

Rl ->

Rl

Rl ' "

Rl
Rl

RI -;
Rl,^

Rl

- Rl ,

Rl*--

Rl' -----

. . R l " " - '

ieoiech

SI ;-'

1 Sl •-
1 sr- -'---'-
---Si-V;

SI-'1 ---

Si "

Geotecti

I •*. ;
Geotech

' A b e
]A

1A

' -1A
1A

MA.
: 1A
_1A

1A

1A
1 MA- v

'1A ,

1A ;

;1A

- = - . - - .

1A

" «1A -. .

'- '-'- : '-1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

, ' 1A ' '

JA •-"-'

-...,1A.

' fl;1A

-r- --1 A
f. --.-ilA .

"-1;1A-
' "" 1A-

'1A* -----

- -^!A '
•- , 1 A, .

%,,1A V"

'•* 1A

• -1A

"^---'iA- : ,
'.. "1A -,

J^;.TA;"-'-
( _ l \A~'~ :_

-,- 1A "'_'_

•' ,1A .

"'•1A ;- ...
1A

Tola

Depth

72.0

72.0

28.0

75.0

16.0

8.0

8.0

8.0

18.0

26,0

,12.0

6.0

8.0

8.0

16.0

8.0

8.0

8.0

16.0

8.0

8.0 ..

8.0

4.0

3.0

12.0

12.0

5.0

12.0

12.0

12.0
12:0

12.0

12^0

12.0

12.0

4.0

8.0

12.0

12.0

9.0

5.0

7.0

4.0

5.0

5.5

5.0

8.5

5.0

6.0

OB-LJke Materal .

Depth to Top

13.0

NE

NE

12&28

4.0

NE

4.0

NE

NE

20.0

NE

NE

NE

NE

6.0

NE

5.5

5.0

5.5

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

2.0

6.0

NE

2.5

. NE

5.0

NE

NE

NE

Depth to Bottom

22.0

NE

NE

13&32

5.5

NE

5.8

NE

NE

26.0

NE

NE

NE

NE

9.2

NE

6.0

5.3

7.0

NE

NE

NE

NE

NE

: NE
NE

NE

NE

NE

NE

NE

NE -. -

;NE

NE _./'

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE •" "

NE

NE

NE

Thickness

: 9
i NE
: NE
! 5.0

, 1.5

; NE
, 1.75

, NE

'. NE

\ 6

NE

' NE

' NE

: NE
3.2

< NE

0.5

' 0.25

1.5

NE

NE

i NE

' NE

NE

NE

NE

NE

NE

i NE

NE

NE

NE

NE '.

" ;:NE

'NE

NE

NE

NE,5
NE

NE

>3 •-

">i
NE

>2,5 '.

NE "

>0

NE

• NE*

Tar-Like Material

Depth to Top

NE

NE

NE

NE

NE

NE

NE

NE

NE

4.5

5.3

2.5

NE

NE

NE

2.0

1.5

5.3

NE .

NE

NE

NE

NE

NE

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

2.0

7.0

3.0

NE

NE

NE

NE

' NE

NE

NE

NE

NE

NE

NE

Depth to Bottom

NE

NE

NE

NE

NE

NE

NE

NE

NE

9.5

9.5

NE

NE

NE

NE

6.0

5.5

6.0

NE

NE

NE

NE

NE

NE

6.0

9.0

5.0

9.0

5.0

5.0

NE

9.0

9.0

9.0

9.0

NE

NE

9.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

Thickness

NE

NE

NE

NE

NE

NE

NE

NE

NE

5

4.25

>3.5

NE

NE

NE

4

4

0.75
NE

NE

NE

NE

NE

NE

3

6

2

6

2

2

>9

6

6

6

6

>2

>1

6

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

y\s99\s99227\b\supp riAtab!es\tabie 6.1 - oim-tim \summary wrth bogenie borings Page 1 ol
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921010170
TABLE 6.1
OIL-UKE AND TAR-LIKE MATERIAL IDENTIFIED
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

12/27/01 4:11 PM

Location

TT-04

TT-05

SB-1B-01

SB-1B-02

SB-1B-03

SB-1B-04

SB-1B-05

SB-1B-06

MW-10A

MW-10B

SB-1C-01
SB-1C-01A

SB-1C-02

SB-1C-03

SB-1C-O4

SB-1C-05

SB-1C-06

SB-1C-07

SB-1C-08

SB-1C-09

SB-1C-10

SB-1C-11

SB-1C-12

MW-9A

MW-9B

RB-01

RB-02

RB-03

RB-04

RB-05

RB-06

SB-1D-01:

SB-1D-031

SB-1D-042

SB-1D-05

SB-'. D-05

SB--.D-07

MVV-03B

MW-03C

SB-17A

SB-17B

SB-17C

SB-17D

SB-ISA

SB-18B

SB-18C

SB 180

SB-19A

SB-19B

Phase

Geotech

Geotech

HI
HI
HI

Rl

Rl

Rl

SRI

SRI

Rl
SRI

Rl

Rl

Rl

Rl

Rl

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SRI

SI

SHI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

AOC

1A

1A

18

1B

1B

1B

1B

18
1C

1C

1C
1C

1C

1C

1C

1C

1C
1C

1C

1C

1C

1C

1C

1D

10

10

1D

10

10

10

1D

10

10

10

10

10

10

2A
2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

Total

Depth

4.0
4.5
4.0
4.0
4.0

4.0

ZO

2.0

12.0

28.0

4.0

8.0

4.0

8.0

12.0

12.0

12.0

12.0

12.0

16.0

12.0

23.0

8.0

12.0

28.0

4.0

4.0

4.0

4.0

4.0

4.0

16.0

15.8

9.0

14.5

19.0

15.8

28.0

87.0

12.0

4.0

4.0

8.0

12.0

6.0

4.0

4.0

12.0

4.0

Oil-Like MateraJ

Depth to Top | Depth to Bottom

NE

NE

NE

NE

NE

NE

NE

NE

8.0

NE

NE

NE
NE

4.0

4.0

4.0

4.0

NE

NE

NE

NE

8.0

NE

4.1

10.0

NE

NE

NE

NE

NE

NE

14.0

13.0

NE

NE

NE

10.0

4.0

8.8

NE

NE

NE

4.0

4.0

NE

NE

NE

4.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

10.0

NE

NE

NE
NE

NE

10.0

11.0

7.0

NE

NE

NE

NE

9.5

NE

10.0

12.0

NE

NE

NE

NE

NE

NE

15.0

15.8

NE

NE

NE

14.5

4.5

12.0

NE

NE

NE

NE

10.0

NE

NE

NE

9.0

NE

Thickness

NE

NE

NE

NE

NE

NE

NE

NE

2.0

NE

NE

NE
NE

>4

6

7

3

NE

NE

NE

NE

1.5

NE

5.9

2.0

NE

NE

NE

NE

NE

NE

1.0

2.8

NE

NE

NE

4.5

0.5

3.2

NE

NE

NE

>4

6

NE

NE

NE

5

NE

Tar- Like Material

Depth to Top | Depth to Bottom

NE
NE
NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

0.0

0.0

NE

NE

NE

NE

NE

8.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

2.5

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

0.5

1.0

NE

NE

NE

NE

NE

9.5

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

Thickness

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

0.5

1.0

NE

NE

NE

NE

NE

4.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

>1.5

NE

NE
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o
TABLE 6.1
OIL-LIKE AND TAR-LJKE MATERIAL IDENTIFIED
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

12/27/01 4:11 PM

<i

Location

SB-19C

SB-19D

SB-20A

SB-20B

SB-20C

SB-20D

SB-20-DP

SB-21A

SB-21B

SB-21C

SB-21D

SB-2A-01

SB-2A-02

SB-2A-03

SB-2A-04

SB-2A-05

SB-2A-06

SB-2A-07

SB-2A-08

S8-2A-09

SB-2A-10

SB-2A-11

SB-2A-12

SB-2A-13

SB-2A-U

SB-2A-15

SB-2A-16

SB-2A-17

SB-2A-18

S8-2A-19

SB-2A-20

j SB-2A-21

SB-2A-22

SB-2A-23

SB-2A-24

TT-009

TT-010

TT-C11

TT-012

TT-013

TT-Q14

SB-25A

SB-2EB

SB-2SC

SB-25D

SB-26A

SB-26B

SB-26C

SB-26D

Phase

SI
SI

SI

SI

SI

SI

SI

SI

SI
SI

SI
Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

SRI

SRI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

AOC

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2B

2B

2B

2B

2B

2B

2B

2B

Total

Depth

4.0

4.0

12.0

4.0

4.0

4.0

22.0

24.0

4.0

4.0

4.0

6.0

6.0

6.0

6.0

6.0

11.0

12.0

11.0

16.0

12.0

16.0

16.0

2.0

11.0

12.0

12.0

5.0

4.0

12.0

16.0

10.0

12.0

12.0

10.0

3.5

4.0

2.5

3.5

2.0

3.5

12.0

8.0

8.0

8.0

24.0

8.0

8.0

8.0

Oil-Like Materal

Depth to Top

NE

NE

9.8

NE

NE

NE

6.0
NE

NE

NE

NE
NE
NE

NE

NE

1.0

7.0

2.0

4.0

NE

5.0

NE

NE

NE

NE

2.0

4.0

NE

NE

NE

NE

4.0

2.0

NE

4.0

2.5

NE

NE

NE

1.7

NE

NE

NE

NE

NE

NE

NE

NE

NE

Depth to Bottom

NE

NE

10.0

NE

NE

NE

8.3

NE

NE

NE

NE

NE

NE

NE

NE

NE

10.5

11.5

8.0

NE

10.0

NE

NE

NE

NE

11.0

11.0

NE

NE

NE

NE

5.0

11.0

NE

6.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

Thickness

NE

NE

0.25

NE

NE

NE

2.3

NE

NE

NE

NE

NE

NE

NE

NE

>5

3.5

9.5

4

NE

5

NE

NE

NE

NE

9

7

NE

NE

NE

NE

1

9

NE

2.0

>1

NE

NE

NE

>0.3

NE

NE

NE

NE

NE

NE

NE

NE

NE

Tar-Like Material

Depth to Top | Depth to Bottom Thickness

NE

NE

NE

2.5

NE

NE

NE

NE

NE

NE

NE

2.0

NE

NE

NE

NE

NE

NE

NE

7.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

1.0

0.5

NE

NE

NE

NE

NE

NE

NE

NE

NE

7.3

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

8.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

>1.5

NE

NE

NE

NE

NE

NE

NE

>4

NE

NE

NE

NE

NE

NE

NE

1

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

>1.5

>3

NE

NE

NE

NE

NE

NE

NE

NE

NE

>0.75
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f • 921010172
TABLE 6.1
OIL-LIKE AND TAR-LIKE MATERIAL IDENTIFIED

FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

12/27/01 4:11 PM

Location

SB-2B-01

SB-2B-02

SB-2B-03

SB-2B-04

SB-2B-05

SB-2B-06

SB-2B-07

SB-2B-08

SB-2B-09

SB-2B-11

SB-2B-12
S8-2B-13
SB-2B-14

SB-2B-16

SB-2B-18

SB-2B-19

SB-2B-20

SB-2B-21

SB-2B-22

SB-30A

SB-30B

SB-30C

SB-30D

SB-31A

SB-31B

SB-31C

SB-31D

SB-34A

SB-34B

SB-34C

SB-34D

MW-07B

SB-2C-01

SB-2C-03

SB-33A

SB-33B

SB-33C

SB-33D

MW-04B

SB-22A

SB-22B

SB-22C

SB-22D

SB-22-DP

SB-2D-01

SB-2D-02

SB-2D-03

SB-2D-04

S3-2D-05

Phase

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

SRI

SRI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

Rl

Rl

Rl

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

Rl

Rl

Rl

Rl

Rl

AOC

28

2B

2B

28

2B

2B

2B

2B

2B

2B

28

2B

2B

2B

2B

2B

2B
2B

2B

2B

2B

2B

2B

2B

2B

2B

2B

2B

2B

2B

2B

2C

2C

2C

2C

2C

2C

2C

20

2D

2D

2D

2D

2D

2D

2D

2D

2D

2D

Total

Depth

6.0

1ZO

12.0

10.0

1ZO

MO

12.0

1ZO

12.0

1ZO

12.0

12.0
8.0

12.0

12.0

12.0

12.0

15.0

16.0

24.0

8.0

8.0

8.0

24.0

8.0

12.0

8.0

15.0

8.0

4.0

4.0

26.0

12.0

12.0

24.0

8.0

8.0

8.0

26.0

12.0

4.0

4.0

4.0

25.0

6.0

11.0

12.0

12.0

11.0

Oil-Like Materal

Depth to Top | Depth to Bottom J Thickness

NE

NE

NE

4.0

NE

7.0

NE

8.0

8.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

4.0

NE

NE

NE

16.0

2.0

8.5

NE

4.0

0.5

NE

NE

NE

8.5

NE

10.0

NE

10.0

10.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

9.5

NE

NE

NE

16.5

NE

11.0

NE

9.0

10.5

NE

NE

NE

4.5

NE

3

NE

2

2

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

5.5

NE

NE

NE

0.5

>4

2.5

NE

5

10

Tar-LJke Material

Depth to Top | Depth to Bottom Thickness

NE

NE

NE

NE

NE

1.5

NE
NE

NE
NE

NE

NE
NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

1.3

NE

NE

NE

NE

NE

2.5

NE

NE

NE

NE

NE

NE

NE

1.6

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

2.8

NE

NE

NE

NE

NE

3.5

NE

NE

NE

NE

NE

NE

NE

0.1

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

1.5

NE

NE

NE

NE

NE

1

NE

NE
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921010173

TABLE 6.1
OIL-LIKE AND TAR-LIKE MATERIAL IDENTIFIED
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

12/27/01 4:11 PM

Location

SB-2D-06

SB-2D-07

SB-2D-08

SB-2D-09

SB-2D-10

SB-2D-1 1

TT-008

TT-015

TT-016

TT-016a

SB-2E-01

SB-2E-02

SB-2E-03

SB-2E-04

SB-2E-05

SB-3A-01

SB-3A-02

SB-3A-03

SB-3A-04

SB-3A-05

MW-05B

S8-3B-01

SB-3B-02

SB-3B-03

SB-3B-04

SB-3B-05

SB-3B-06

SB-3B-07

SB-3B-06

SB-3B-09

SB-46A

SB-46B

SB-46C

SB-46D

SS-57A

SB-57B

S3-57C

S3-57D

SB-57DP

TT-001

TT-OG2

TT-003

TT-0036

TT-003w

TT-004

TT-005

TT-006

TT-007

TT-023

Phase

Rl
Rl
Rl
Rl
Rl

SRI

SI

SI

SI

SI

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

SI

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

SI

SI

Si

SI

SI

SI

SI

SI

SI

SI

SI

S!

SI

SI

SI

SI

SI

SI

SI

AOC

2D

2D

2D

2D

2D

20

2D

2D

2D

2D

2E
2E

2E

2E

2E

3A

3A

3A

3A

3A

3B

3B

38

3B

38

3B

3B

38

3B

38

38

38

38

38

38

38

3B

38

38

38

38

38

3B

38

38

3B

38

38

38

Total

Depth

11.0

6.5

12.0

12.0

8.0

30.0

5.0

3.0

3.0

3.0

7.0

12.0

12.0

12.0

4.0

2.0

2.0

2.0

2.0

2.0

28.0

5.0

6.0

6.0

8.0

6.0

6.0

4.0

4.0

4.0

12.0

4.0

4.0

4.0

12.0

4.0

4.0

8.0

20.0

4.0

4.0

2.0

2.5

4.0

2.5

3.0

2.5

2.5

2.5

Oil-Like Materal

Depth to Top | Depth to Bottom

4.0
3.0
4.0
NE
NE

NE

2.0

1.5

1.0

2.0

NE '

NE

NE

NE

NE

1.0

NE

NE

NE

NE

0.0

NE

NE

NE

NE

NE

NE

2.0

NE

NE

2.5

2.6

1.8

NE

4.0

NE

NE

4.0

2.0

2.0

3.0

NE

1.0

2.0

2.2

2.6

NE

2.0

2.5

8.0

6.0

6.0

NE

NE

NE

2.5

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

2.5

NE

NE

NE

NE

NE

NE

NE

NE

NE

6.3

NE

NE

NE

9.0

NE

NE

NE

6.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

j Thickness

4

3
2

NE
NE
NE
0.5
>1.5

>2
>1

NE
NE
NE

NE

NE

>1

NE

NE

NE

NE

2.5

NE

NE

NE

NE

NE

NE

>2

NE

NE

3.75

>1.4

>2.25

NE

5

NE

NE

>4

4

>2

>1

NE

>1.5

>2

>0.3

>0.4

NE

>0.5

>0

Tar- Like Material

Depth to Top ] Depth to Bottom ( Thickness

NE
6.0
NE
NE
NE
NE
0.9
NE
NE
NE
NE
NE

NE

NE
NE
NE
NE
NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

1.0

1.5

1.0

0.7

NE

0.6

2.4

NE

NE

NE

6.5

NE

NE

NE

NE

1.2

NE

NE

NE

NE

NE
NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

1.0

NE

NE

NE

NE

NE

NE

0.5

NE

NE

NE

NE

0.3

NE

NE

NE

NE

NE
NE.

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

>3

>0.5

>1.5

0.3

NE

>2.4

>0.1

NE

NE
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f- 921010174

TABLE 6.1
f OIL-LIKE AND TAR-LIKE MATERIAL IDENTIFIED

FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

12/27/01 4:11 PM

Location

TT-024

SB-3C-01

SB-3C-02

SB-3C-03

SB-3C-04

MW-06B

MW-08B

SB-39A

SB-39B

SB-39C

SB-39D

SB-3D-01
SB-3D-02

SB-3D-03

TT-021

SB-3E-01

SB-3E-02

SB-3E-03

SB-3E-04

SB-3F-01

SB-3F-02

SB-3F-03

S8-3F-04

SB-3G-01

SB-3G-02

SE-3G-03

SB-50A

SB-50B

SB-50C

SB-50D

TT.Q22a

TT-022b

B1-1D

Bl-20

B1-2E

B1-3E

B1-4C

B1-4D

B1-5C

B1-5D

B1-6C

BIO-13A

BIO-1-DEEP

82-11 D

B2-4A

B2-EB

B2-6E

B2-7C

B2-7E

Phase

SI

Rl

Rl

Rl

Rl

Rl

Rl

SI

SI
SI

SI
Rl
Rl

Rl

SI

Rl
Rl
Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

SRI

SI

SI

SI

SI

SI

SI

Model

Model

Model

Model

Model

Model

Model

Model

Model

Modal

Model

Model

Model

Model

Model

Model

Model

AOC

3B

3C

3C

3C

3C
3D

3D
3D

3D
3D

3D

3D

3D

3D

3D

3E

3E

3E

3E

3F

3F

3F

3F

3G

30

3G

3G

3G

3G

3G

3G

3G

Parcel 1

Parcel 1

Parcel 1

Parcel 1

Parcel 1

Parcel 1

Parcel 1

Parcel 1

Parcel 1

Parcel 1

Parcel 1

Parcel 2

Parcel 2

Parcel 2

Parcel 2

Parcel 2

Parcel 2

Total

Depth

2.5

2.0

2.0

2.0

2.0

26.0

26.0

16.0

3.5

4.0

8.0

4.0

4.0

4.0

8.0

6.0

5.5

6.0

4.0

5.0

5.0

4.0

4.5

6.0

6.0

16.0

24.0

8.0

4.0

8.0

2,0

2.0

10.0

16.0

16.0

16.0

12.0

12.0

12.0

16.0

12.0

30.0

30.0

12.0

12.0

12.0

12.0

12.0

12.0

Oil-Like Materal

Depth to Top

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

5.0

4.0

NE

NE

NE

NE

NE

3.0

NE

0.5

NE

NE

NE

NE

NE

NE

NE

NE

NE

5.0

5.5

10.0

NE

3.0

NE

NE

NE

5.0

a.o
NE

NE

NE

NE

NE

NE

Depth to Bottom

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

3.5

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

12.0

6.0

14.0

NE

10.0

NE

NE

NE

52

11.2

NE

NE

NE

NE

NE

NE

Thickness

NE

NE

NE

NE

NE

NE

NE
NE

NE
NE

NE
NE
NE

NE

>3

>2

NE

NE

NE

NE

NE

0.5

NE

>5.5
NE

NE

NE

NE

NE

NE

NE

NE

NE

7.0

0.5

4.0

NE

7.0

NE

NE

NE

0.2

3.2

NE

NE

NE

NE

NE

NE

Tar-Like Material

Depth to Top | Depth to Bottom Thickness

NE.

NE

NE

NE

NE

NE

NE

NE

NE
NE

NE

NE
NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE
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TABLE 6.1
OIL-LIKE AND TAR-LIKE MATERIAL IDENTIFIED
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

12/27/01 4:11 PM

Location

BIO-25C

BIO-2A-09

BIO-2A-15

BIO-2A-22

B3-1A

B3-1C

B3-1D

B3-2A

B3-2B

B3-2C

B3-2D

B3-3A

B3-3B

B3-3C

B3-3E

B3-4B

B3-4C

B3-4E

B3-5A

B3-5B

B3-5C

B3-6A

B3-6B

B3-5C

B3-7A

B3-7B

33-8A

B3-3E

BIO-3E-01

BIO-50A

MW-01B

Phase

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model
Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

Model

SI

AOC

Parcel 2

Parcel 2

Parcel 2

Parcel 2

Parcels

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3
Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3

Upgradient

Total

Depth

34.0

31.0

30.0

32.0

11.0

12.0

8.0

12.0

12.0

12.0

15.0

12.0
12.0

12.0

6.0

11.0

12.0

12.0

10.0

12.0

12.0

12.0

12.0

12.0

12.0

8.0

12.0

12.0

31.0

32.0

30.0

Oil-Like Materal

Depth to Top I Depth to Bottom

6.0

4.0

6.0

4.0

NE

NE

6.0

NE

NE

NE

NE

NE

NE

NE

NE

8.0

NE

9.0

4.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

4.0

NE

NE

12.0

9.0

10.0

6.7

NE

NE

7.5

NE

NE

NE

NE

NE

NE

NE

NE

10.0

NE

10.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

12.0

NE

NE

Thickness

6.0

5.0

4.0

2.7

NE

NE

1.5

NE

NE

NE

NE

NE

NE

NE

NE

2.0

NE

1.0

>6

NE

NE

NE

NE

NE

NE

NE

NE

NE

8.0

NE

NE

Tar-Like Material

Depth to Top I Depth to Bottom

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE.

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

Thickness

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

\ctes:

Soil borings conducted during the Rl were surveyed: elevations for SI soil borings were estimated based on surface topography.

A:l depths in feet below grade.

NE: Not encountered

> Greater than

SI: Site Investigation and supplemental Site Investigation (HLA, 1999a and 1999b)

HI Remedial Investigation

S-jpc RIR Supplemental Remedial Investigation

Geotech: Geotechmcal evaluation of relieving platform
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey
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•a E S
90- " o ' '

»A Q » « £ «

M- r i :23 * 1 II . £
RDCSCC

Depth NflDCSCC
Soil lnt»r»«l Uborato-y IGWSCC
Bodng (feel) Sampl* No Dale /Units
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SB-1A-01
58-1*01
SB-1AO2
SB-1A-02
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SB- 18-01
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SB 1BO3
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SB 1CO«
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0.(H).5
1.5-J.O
2 5-3 0
0005
1 5 2 0
25-3.0
0.0-0.5
1 5-20
3.5-4.0
0.0-05
2.5-30
00-0.5
35-40
3.5-4.0
00-05
1 5 2.0
35-40
00-0.5
15-30
00-0.5
15-20
00-05
0.0-0.5
1 5-2.0
0.0-0.5
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7.0-7.5
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

o •' Cu « - --, • "1 • 8 - - i | fv. . s •-.|:,; | .'."; ':..,; j ;v;:,;.

nocsco
Depth NRDCSCC

Soil Interval Laboratory IOWSCC
Boring (lex) Sample No. Dale / Units

SB-2A-O3
SB-2A-O3
SB-2A-O4
SB-2A-04
SB-2A-O4
SB-2A-OS
SB-2A-05
S8-2A-05
SB-2A-08
SB-2A-08
S8-2A-06
SB-2A-O8
SB-2A-07
SB-2A-07
SB-2A-07
SB-2A-07
SB-2A-07
SB-2A-O8
SB-2A-08
SB-2A-O8
SB-2A-08
SB-2A-08
SB-ZA-06
SB-2A-09
SB-2A-09
SB-2A-10
SB-2A-10
SB-ZA-10
SB-2A-11
SB-2A-11
SB-2A-11
SB-2A-12
SB-2A-12
SB-2A-12
SB-2A-14
SB-2A-14
SB-M-14
SB-2A-15
SB-2A-1S
SB-2A-15
SB-2A-16
SB-2A-16
SB-2A-16
EB-2A-17
SB2A 18
SB-2A-19
S8-2A-19
SB-2A-1B
SB-2A-20
SB-2A-20
SB-2A-20

30-35
5.5-fl.O
0.0-0.3
1 5-2.0
55-8.0
00-0.5
1 5-2.0
5.5-60
1 .5-2.0
3.5-4.0
55-80

10.0-105
15-20
2.5-3.0
45-5.0
8.5-7.0

11.5-12.0
1.52.0
2.5-3.0
S.5-8.0
6.5-7.0

10.0-10.5
2.5-3.0
6.5-7.0

14.5-150
35-4.0
7.5-8.0

95-10.0
15-20
55-6.0

125-130
2.5-3.0
5.5-6.0

14.5-15.0
3.5-4.0
7.5-8.0
8.5-9.0
3.5-4.0
7.5-8.0

11.5-12.0
3.5-4.0
5.5-8.0

11 0-11.5
35-4.0
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3.5-4.0
7 6 8 0
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3.0-3.5
6.5-7.0
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E6O4 50-51
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

-I 1 § . 1 1 . 1 «. *;. ,f - .- r -
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

So)
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Son
Boring
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Table 5-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results • Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Soil
Bortnfl

SB-2A-21
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S&2A-22
SB-2A-22
SB-2A-22
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SB-2B-01
S&2B-02
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SB-2B-08
SB- 26 -08
SB- 26 -08
SB-2B-08
SB-PfMM
SB-2B.O9
SB-2B-09
SB 26 -09
SB- 28-11
SB- 28-11
56-28-11
SB- 28-11
SB- 28-11
SB-2B-12
SB-29-12

Depth
Interval
(leal)

35-40
60-65
35-40
7 5 8 0

105-110
00-0.5
55-60
00-05
30-35
55-60
70-75

11.0-11.6
o.o-o 5
30-3.5
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

0 « 9

s I ! I 11 '--i 1 ••• ' • '••- 1 • i
35" 11 if S- I *f | . • 1 . S • ' • • " .. ;-|... 1

Z O T-'O H fi. £ Q UJ t(j 4* 2 0i ' r^l- V-- t- T^ h- r^ h-

nocscc
Dapth NRDCSCC

Soil Interval Laboratory K3WSCC
Boring ((Ml) Sample No. Dale /Unlta

SB-2B-12
58-28-12
SB-2B-12
SB-2B-12
SB-2B-13
SB- 28 13
SB-2Q-I4
SB- 23-14
SB-2B-16
SU-2B-16
SB-2B-I6
SB-2B-I8
SB-2B-I8
SB-2B-19
SB-2B-19
Sl>28-t9
SB-2B-20
SB2B20
SB 28 20
SB-2C-01
SB-2C-01
SB-2C-01
SB-2C-01
SB-2C-01
SB-2C-O3
SB-2C-03
S&2C-03
SB-2C-03
SB-2D-01
SB-2O-01
S&2D-01
SB-2D-02
S&2D-02
SB-2D-02
S 8-20-02
SB- 2O-02
SO-20-02
SB-20-03
SB-20-03
S&2D-03
SB-20-03
SB- 2O -03
SB-20-03
SB-20-04
SB-2D-O4
SB-2O-04
SB-2D-04
SB-2O-05
SB-2O-05
SB-20-05
SB-20-06

35-40
55-6.0
7.5-80

11 5-12.0
35-4.0
7 5 8 0
35-4.0
6.5-7.0
30-35
45-50

11 5-12 0
7 5-8.0

11 5-12.0
30-3.5
75-80

11 5 12.0
2.63.0
70-7.5

11 0 11. B
1.5-2.0
3.5-40
55-6.0
75-80

11 5-120
35-40
5^60
75-80

11 5-12.0
0.005
15-20
5.5-6.0
00-05
1.5-2.0
4CM.5
5.5-60
6.0-85

10.S-11.0
0.0-05
1.5-20
3.5-4.0
5.5^60
7.0-7.5

11.5-12.0
1.5-2.0
6.5-70

10.5-11.0
105-11.0
25-30
6.5-7.0

10.0-10.5
3.5-40

E60M8-I9
E 605*820
£0056821
F 00588-22
E60729-23
£6072^24
£60588-55
£60568-56
£60729-66
£60729-67
E 60/29-68
660729-33
£60729-34
E60729-37
E60729-38

1 E60728 39
£6072930
E 60728-31
EG0720-32
E60729-61
E 60729-62
E 60729-63
E 60 729-64
E60729-6S
E607?9-40
E 60729-41
E60729-42
E 50729 43
E603S8-8I
E60358-79
E60358-80
E60358-73
E60358-74
E603 58-75
E60358-76
E603S8-77
E 60358- 78
E 60358- 88
£6035886
E 60358-87
E 60358- 89
EG0358-90
£60358-91
E 60 358-82
£60358-84
E 60358-85
E 80358-83
E6045O-42
E604 50-43
E 504 50-44
E 804 50-45

12/1 3/99
12/1199
12/13/99
12/1 3/99
12/14/99
12/14«9
12/1 3/99
12/13/99
12/1 S/B9
12/1 Sr99
12/15/99
12/14/99
12/14/99
12/15/99
12/1 5/99
12/1 6/09
12/14/98
12/1 4/ee
12/1 4/ee
12/15/99
12/1S/S9
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/9/99
12/9/99
12/9/99
12/9/39
12/9/99
12/9/99
12/9/99
12/9/99
12/9/99
12/9/99
12/9/99
12/9/99
12/9/99
12/8/98
12/9/99
12/9/99
12/9/99
12/9/99
12/9/99

12/1 0/99
12/10/99
12/10/99
12/10/99

10000., NS NS 1000000 , NS 1000000 49000 23000 34000 4000 1000000 210000 22000
43000 . NS NS ' 1000000 NS 1000000 210000 87000 70000 : 6000 1000000 ' 1000000 43OOOO

NS ...NS NS. 100000 NS 50000 _ 1000 . 100000 \1000 1000 500000 50000 "' 1000
uQVg uoAO ug/Vg ugAg ugAg uoAfl ugfag iigrVg ugrVg UQrkg " uo/kfj ub^g ' UOAO

-

-

-

-

-

-

-
-
•

-

-

-

-

-
-
•
•

•

NO
ND
ND
ND
NO
ND
587
487
180
NO

ND
ND
ND

ND
ND
NO
ND
NO
NO

7200
440
562O
390
ND
NO
ND
ND
ND

-
462

56800

2150
1050
258
4010
2050

16300
226
389
161 J
NO

8240
13000
89600

NO
NO
191

-

-

-

-

-

-

-

ND

•
•

•

-

-

.
-

•
-
-

-

-
-
-

-

•

•

-
-

-
•
•

-
-
-

-
-
-
-

.

-
-
-
-
-

-
-
-

ND
95.4 J
79.1 J
NO

1670
42.2 J
3180
815
292
ND
NO
NO
ND
ND

63.4 J
NO
NO
NO
NO

17400
1030
59IJ
32.5 J
ND
NO

55.2 J
38.8 J
ND

•
NO

7520
-

854
165 J
NO
428
126 J

569
595
640
257 J
NO

1410
2200
1760

NO
ND
206
NO

-
•
•
-

-
-

-
-
•
-
-

-
-
-

-

-
-

•

•
•
-

-
-
-
-
-
-
-
•
-

-

-

•
-

-

-
-
-

-
•

1 i 'I ' l

1- b» X 1— nl

23000 2000 410000 NS 280000
54000 7000 ' lOOOOOO NS S200000
1000 10000 87000 NS 10000
ug/kg ug/kg ug/kg " ug/kg ug/kg

•

-
.
-

-

-

-

-
-

-

-

-
-

.

•

-
-

-

-

-
-

-

— -_

-

NO
ND
ND
NO
294 J
ND

2450
675 J
656 J
NO
ND
ND
NO
ND
NO
ND
NO
NO
NO

21800
1270
2040 J
127 J
NO
ND
ND
ND
ND

-

160 J
30000

695
378 J
ND
590 J
293 J

807
648 J
1660
380 J
NO

2670
3090

42800

ND
ND

505 J
ND

-

.
-
.
.
.
-

-
-
-

.

.

.

.

.

.
-
.
-
.
.

.

.

.

-
.

.

.

-

.

.

-

.

.

.

.

.

.

.

.
-

Noi analy7ed NS No soil cleanup criterion ' Shaded data exceed soil daanup crliarK
HO Net delected ug/kg Mlcrogrwra per kflogram
J Estimated concentration mgrVg Mlllgrams per Utogram 1 0 of 4



Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Soil
Bortnfl
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works

Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey
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-

-

-

-

.

4-
N

itr
op

rie
nG

l

NS
US'
NS.

uo/Vg

.
•

-

-

-
.

-
-

.

-

•
-
-

-
-

.

-

-

I;
. 6000 ,.
24000
100000

•
-

•
-

-
-
.
.
-

.
-
•

•

-

-
•

-

.
-

.
-

-

|l
10000000
10600000"

' 50000

.

• rl »— :

5600000
lOOOOOOO

60000

-
-
-

•

-
•
.
-
.
-

-

•

-
-

-

-

-

-

1
62000

270000
10000
UB/Vg . -

-

•

-
-
-
-

•

.

-

-
•
.

-

•

-
-
-
-
-

1 -

:fj
3400000
10000000
100000

631
1150
NO
203 J

19700
79.4 J
5920
977
NO
NO
373 J
2440
NO

29.6 J
56700

NO
847

2920
NO
NO
133
308
NO
NO

25200
174OO
315
1060
1070
NO
788 J
2660
NO

NO
I13J

8380
32200

--1980W-;
1220

66200
57.1 J

519
12600

-
1000000 '

10600

.;{:
NS .

• ' . NS'; .
'• NS :

ugftg

NO
NO

301 J
697

17700
186

9670
2250
NO
NO

3040
8470
64.8 J
570

24200
NO

5780
5330
NO
1*4 J
51 .5 J
96.7
NO
318

S6300
18100
71. 1J
16700
4940
253 J
1130
4950
205 J

-
93.2 J
1090

-
8770
13000
.

49300
15OOO

25200
1770

55 8 J
137000

.
156000
27300

Q

lOOOOOOO
lOOOOOOO
100000
ug/kg

276
329 J
421 J
278 J

22 BOO
212

11700
2120
65.4 J
NO

8520
3490
75.4 J
221
8480
NO

7820
1820
NO

42 9 J
174
116
13 J
218

53000
26800
968
2360
656
96.7 J
2710
4960
NO

NO
440

-
6890

;-:107000- "*

57100
8110

31500
609

23.9 J
.- 103000 '• •

7'ssiooo- •
63800

NS
NO Notd«teae<J
J Estimated concentration

No sol cleanup criterion
uo/hQ Micrograms per Woo ram
mo/kg MJOgraiTw per kilogram

Shadm) data oxcaed toll cfMnup criteria



Table B-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

§1 ll ! 5 ••'- 1 § •} . 1 I 1 •;-:["--:::.j ':'.-; J ::d::j 1 ;
2O »a <v n; ~ •« iv rt n « n. i ___ol_t^ ni t- •* i *

RDCSCC
Depth NRDCSCC

Soil Interval LaboralCHy • K5WSCC
Bomg (leal) Sample No. Data / Units

SB-3B-07
SB- 3807
SB-3808
SB-3B.08
SB-3B-08
SB-3B-09
SB-3B-09

SB-3C-01
SB-3C-02
SB-3C-03
SB-3C-04
S8-3O01
SB-3OO2
SB- 30-02

SB-3O-O3
SB-3O-O3

SB-3E-OI

SB-3F-OI
SB-3E-O2
SB-3E-02
SB-3E-03
SB-3E-03
SB-3E-04

SB-3E-04
SB-3F-Q1

SB-3F-01
SB-3F-C2

SB-3F-02
SB-3F02

SB-3F-O2
SO-3F-03
SB-3F03
SB-3F-04
SB-3F04

SB-3G-01

SB-3O01
SB-3G-01
SB-3O-02
SB-3G02

SB-3G-02
TS-15

MW-6B
MW-7B
MW-08U

SB-1 Deep

1.5-2.0
303.5
o.o-o.s
15-20
30-35
00-05

1.5-2.0

1.0-1.5
1.5-20
1 5-20

1 1 1 8

3 0 3 5
30-35
30-35
35-40
35-«0

15-20
55-60
1 5-2.0

40-45

1.0-1.5
5.S-«.0
1.0-1.5
3.5-40
1.5-2.0
40-4.5
0.0-0.5
15-20

30-3.5

4 0-4.5

1 1 . 5-2.0

30-3.5

_V5-2JOn
3.0-3.S

0.0-0.5
1.5-2.0
5.0-5.5
0.0-0.5
1.5-2.0

50-55
7.5-8.0

160-185
17 0-175

17.0-17.b
255-280

E603S859
E603S8-60
E 60358 33
E603S8-34

E603 58-35
E 60358 -42
E80358-43

E80358-65
E 60358-66
E603S6C4
E6035867
E603Sa-72

£60358-108
E 60358-07

E803S8-S5
F6TJ729-45

66035«-b8
E60.158-57

£60358-98
EG03S8-99

E 60358 100

E6O358-fl1
£60358-62
E60358-fl3
E6035«-18
£60358-17
EG0729-74

EGO3S8-JO
C60729-75

C6035821
E603S8 18
E60358-19
E 60358 14

E 603 58-16
E 603 58 -68
E60358-68
E 60358-70
E 60356-71

E6O358-12
E 60358- 13
£60729-78
681066-3
E61066-7

E61068-2
E6106S-4

12W99
12/8(88
12/9*«
wjvm
12/9«fl
12W99

12^99

12/9^99
12^99
12/9«9
12/3.99
12/9.BO
12/&99

12/8A9
12»99

12fl5V99

12*99
12/8^9
\W39
12«̂ 9
12 -̂99
12/9.99
12/9/99

12fl-99
12flfl9
12«fl9
12/1^99
12/i99
12/15^9

12 .̂OT
12^99
12/9«9

ta9«9
12̂ .'OT

12^99
12^99
12/9/99
12/9/99

12^99
12/9«9
12/15/99
15/22/99

12/22/99
12^2^9
12^2^9

10000000 170000 1100000 110000 NS 2800000 NS NS NS .6000 10000000 5600000; 62000 .3400000 NS 10000000
10000000 ; 3100000 10000000 2100000 NS ... .10000000 '. NS NS NS , : 24000 10000000 .10000000 270000 . 10000OOO " NS 10000000
.100000. ^ 10OOO . . 10000 .',.10000 ..-..NS .-: NS . ... ,NS.,;..NS ... NS ", 100000 ' . • - . 60000. ....... SOOOQ „.. 10000,. .100000 .,.!, NS .,,.100000

uoAO uoAQ uo^O "0^0 uoAo uo/kg uiyVg uoAo ug/Vg uoAo ufAo • uoAo uoAo upAO "9*0 uofefl

.

-
NO
NO

NO

NO

MO
NO

NO

NO

-

NO

NO

ND
NO

•

-

NO
ND

NO

NO

ND

NO

ND

ND

-

.

NO

ND
ND

NO

-

ND

ND
MO

NO

ND

ND

ND

ND

-

ND

ND

NO

NO

-

ND

ND
NO

ND

ND

ND

ND

ND

-

.

NO

NO
NO

NO

— : —

-

-

•
ND
ND
ND

ND

NO

ND

ND

ND

NO

ND
ND

ND

-
-

•

-

-

ND
ND

ND

ND

ND

KID

ND

ND

-

NO

ND
ND

ND

-

-
-

-

ND

NO
ND

NO

ND

ND

ND

ND

•

-

NO

NO
ND

NO

-
-
•

-

-
-

-
-
•

-

-

ND

ND
ND

ND

ND

ND

ND

ND

-

-

NO

NO
ND

ND

-
-

-

:

•
-

•

-
-
-

ND

ND
ND

ND

ND

ND

ND
NO

-

-

ND

ND
ND

NO

-

.

-

-

-

•
-

-
-

NO

ND
ND

NO

ND
ND

ND

ND

•

-
ND

ND

ND
NO

-

•

-

•
•

NO
ND

ND

ND

NO

NO

ND

ND

-
-

NO

NO
ND

NO

-

•

~

-

-

•
•

•

•
-

ND
ND

ND

ND

ND

ND

ND

ND

-

•
-
-

NO

ND

ND

NO

•

•

.

-

•

ND

ND

ND

ND

ND

NO

NO

ND

-

-

ND

NO
ND

ND

91500
2300

-

39200
3040

.itroAfi .
ND
»78
24. 8 J
ND

20100

NO

ND
-

ND

1910
ND

NO
-

ND
.

-

2500
3260
163

3370
-

990

feaezooo^
ND

1740
72.1 J

26.1 J
NO

ND

v«!12000-
NO

487

NO

NO

49100
24800

•

31300
73000

385 J
729
68.7 J
1870
ND

•
20.5 J
448

144

ND
ND

ND

ND
-

•

ND

NO
255

-

8300

3460
321000

268 J
377 J
254 J

NO

102 J
-

50.5 J
128000

Ml
233

NO
ND

60000
14200

-

30900
39800

-"*»«»
255 J
2280
65.5 J
819

12300

661 J
391 J

-

63 J
678

ND
ND

NO
.

•

144 J
323 J
114

1700

2220

isswooo-
602

3300
173 J

NO

128 J

28.7 J
'M26000-.

NO
734

NO

NO

v N:\pfo|ect\l\»-pnVw99>s99227M*sup»

CO
co

Not analyzed
NO Not delected
J Estimated concentration

NS No toil cleanup criterion

uofcg Mtcrognvns par hjtogram

mg/kg MlHorams per Kilogram

Shaded data exceed soli cleanup criteria

180(42



Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Not inaryigd
NO

EsHmaled concenltalion

NS No sou cleanup criterion
UO*Q Mlcrograma per kilogram
mo/kg MIMgrams per kllograrn

Shaded dala exceed aorl cleanup critarla
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

900 660 900
- 4000 : 660 - 4000 ' •

500000 -100000 . .50000-.--
-vuo/vrj...- : UQ/VQ •

6100000 5100000
10000000 10000000

60000 -100000
. UO*B

No) >nalyi»d
NO Not detected
J Estimated concentration

NS No aoll ctaanip criterion
uoAo Mlcrograrrv par kJlogram
mo/kg Mingrima per Utognun

Snaded data exceed toll cleanup criteria
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

i

.1

Soil
Borlnfl

DeprJl
Interval Laboratory
lleel) Sample No.

HDCSCC
NROCSCC
IQWSCC

Data / Unto

900 860, _ 900
4000 880 4000

sooooo : 100000 50000
OOAO

NS
NS
NS

'UflAg

900 NS 1100000
4000 NS 10000000

500000 NS 100000
up/kg ' 'ucyVg - un/Vg

NS
NS
NS

up/kg- •

230000
4ZOOOOO

NS , '
uflfVfl-

NS
N3 ;
NS ''

up/kg '.'

9000 NS
40OOO NS
600000' . • - • • • NS :

• uo/Vp '

eeo
3000
10000

,'UQ/VB

2300000 NS 5100000 6100000
10000000 .' NS 10000000 10000000
10000 NS 60000 100000

Not i
NO Not detected
J Edimaled concentration

NS No aoll deant̂ i criterion
ug>g Micrngrtms per kilogram
mg/Vg Mrllgrams p

Sh«d«d data exceed aoil cleanup crileHa



Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

La. » _2_
- 230000 NS.,,- 9000 -<,-. •.< NS.,.
4200000 NS -,. 40000,' V. . NS

. . ; : ; ' N S . V . ' " NS.;v 500000 ;; NS
ug/kg ugykfj up/kg ;' ug/kg

Soil
Boring

Depth
Interval Lkbomlixy
j!ee() Sam l̂eNo.

nocscc
Nnocscc
K3WSCC

Data /Units

900 •
4000

500000
up/V[ . •

660
680 -

100000
ug/kj . •

900
4000
50000
uoAO

- N S -
NS
NS

900
4000

500000
ugAcg

660 . 23
3000 10000000.
10000 ; 10000
uo/ko uo/kg .

NS •
NS
NS

uo/kg.

- 5100000
10000000

50000
uo/Vo

5100000
10000000
100000
uo/ko

SB-2B-12 3.5-40 E60S88-19
SB-2B-12
SB-2602

55-6.0
7.5-8.0

11.5-12.0

12/1 3/99 583
12/13/99

565
176

408
197
550
43J

328
92 .6 J
619
41.3J

645
2S8
826"

SB-2B-13
SO-20-13

3.5-4.0^
7.5-8.0

E 00729-23
"E60729-24

12/14/99
~i 2/14/99 396

43.1 J
444

137
504 721

SB-2B 14 E 60 588-65 12/13/00
SB2B-14 6.5-70 E60588-56 1930
SB-2B-1JL

"SB-28~16
E60729-66

SB-2B-18 NO
660728-33
E60729-34

SB-2B-19 3.0-3.5
SB-28-19 7.5-8.0

E 60729-37
E60729-38
E60729-39

NO
12/1 5/99
12/15/99

ND_
NO

ND_
ND_
NO "

ND
NO

N0_
NO'
NO

SD-2B-20 2.5-3.0 E60729-30
SB-2B-20 7.0-7.5 £6072^31

12/14/D9
' 12/14«9
"12/1*99

542
NO NO NO NO

NO NO
12/1 5/B9

SB-2C-01 7.5-8.0 E6072B-64
S8-2C-01 E607294S NO NO NO

-15?.
ND"

SB-2C-03 3.5-4.0
SB-2C-03

SB-2C-03

55-6.0

NO
E 60358-81 12/9/99

SB-2D-01
SB-20-01 5.5-6.0 E 60358 90 ^£lOj 5650
SB-2D-42 12/9/99 SI 860 rt.-;

SB-2D-02 1.5-2.0 E60358-74
•"^°---

SB-2D-02 E 60358-75
SB-2r>02 55-6.0 12/5/99 185

2130
148 289

3B- 20-02 60-8.5 E 60358- 77
SB-2O-02 105-11.0 E 60358 76

_6B9

1320 J
690 1340

SB-2D-03
SB-2O-03
SB^20-03
SB-2O03

E 60358 88
1.5-2.0

"3^5-4.0
E 60358 86

301

E 60358 80
SB 20-03 7.0-7.5 E 60358-90
SB-2O-03 11.5-12.0

12/9/99
te^ltei!3%MX:&tte;%!f$ 832 3260

NO
^23900^ ^17300-«ol

374
NO

SB-20-04 1.5-2.0
SB-2O-O4 6.5-7.0 "̂7°°**872 J

iiiaâ
847 J

SB-20-04 105-11.0 12/9/99
^M6-3B l̂2»oo'

SB-2D-05 329 J

SB-2D-05 10.0-10.5 E 604 50-44 12/1 0/99 649
_332

488
_12p_

358
279
475

3B-2D-06 35-4.0 E 604 50-45 NO 36.6 J

Not analyzed
NO Not delected
J Estimated concentfBlron

N3 No soil dunup criterion
uo/Vg Mloogmra pot kilogram
mg/Vg MlUgrmms per kilogram

Sheded data exceed soil cleanup crlterte

220142
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Not analyzed
NO Not dalecled
J Etllmalw) corcanlrallon

NS No toll deanui crtlnrloo
gg/Vg Micngram par Ulogram
mg/ltg MJIIgranv per Kilooram

ShedtK) dau eiceed soil claanup crtlarla



Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

» _jS_2_
S

JU. rAl I
_U_

w-ill
Sdl
Boring

Doptti
Interval
(!MI)

Laboratory
Sarr^e No.

RDCSCC
NRDCSCC
IQWSCC

Data /Unit!

900 660
4000 660

SOOOOO 100000
uofeg ug/Vg

900
4000
50000

NS 900 NS
NS -4000 NS
NS 500000 NS

uQ^Q uo^<o

1100000 MS 230000 NS . 9000
10000000 NS 4200000 NS 40000
100000 • NS NS NS 500000'
ug/Hg ugftg ugltg ug^<Q ug/Vg

NS

; : NS
.; NS

, 660
3000
10000

• upykg

2300000 NS 5100000 5100000
10000000 NS 10000000 10000000

10000 • NS 60000 , 100000
: uflfrfl ufl/Vg

SB-3B-07 1 5-2 0 E603S8-5S

SB-3C-01

siHBpj

J33^ "J3SIL.
-442fl:-.f- 2tBflJ M7SOJ-

12/8/99
30-35 E60358-97 249 243 193 224

SB-3O-03
SB-30-03

35-40
3.5-40"

E60358-55
E80729-43

>?«w-yr
SB-3E-01_

'SB:3e'-OI
E80358-5e 12^99 286 252

" 524
330
687

244
474

266

SB-3E-02
E 60358 99

ND_
NO

ND
NO NO ND

_§p-3§-03so-an 03
1.0-1.5
5.560

£60358-100
£6038881 30.1 J 18.5J 29.9 J

1.0 1 5 6 60 358 62 12/9/99
SB3E-04 3 5 4 0 12/9/99

E 60358- 16
SB-3F-01 4.0-4.5 E60358-17

475_
NO ND ND

£60729-74 NO
SB-3F-02 1.5-2.0

660729-75

SB-3F-03
SB-3F-03

ND ND ND

••py"'-.'* NO ND ND
ND ND NO
NO NO

SB-3F-04 12/9/99 1400 ND ND NO
SB-3F-04

NO 2230 NO ND ND ND
ND ND ND ND NO 4240 NO ND

NO
'ND

1.5-2.0 E 60358-69
12/9/99
12^99

524 651 898 335 J

E80358-70 23 7 J ND

SB- 30-02 EBO358-71 667

SB-3G-02 1.5-2.0 E 80358- 12 12/8/99
SB-3G-02 E 90358- 13 115 165

E60729-7B 12/15/99 'll.Wg^-
•NO~

glOMPUr'-

MW-6B E61 066-3 20.6 J ND ND ND ND
17.0-17.5 E81 066-7 12/22/99 581 423 472 NO ND

MW-08B
SB-'i Deep 25.526.0 E61 066-4 ND ND NO NO ND

_ND_

ND

CO
CO

Not analyzed
NO Noldelecled
J Eslimaled concentration

NS No toil cleanup criterion
ugrVg Micrograrra per kilogram
mg/Vg Millgrams per kKogram

Shaded data exceed soil daanup criteria
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Sol
Boring

SB-IA-OI
SB-IA-OI
SB-IA-OI
SB-1A-02
SB-IA-02
SO-1A-OZ
SO-1B-01
SB-1B-01
SB-IB 01
SB-1B-C2
SB-16-02
SB-18-03
SB-1B-03
SB- 18-03
SB-IB-04
SB- 18-04
SB-IB-04
SB-IB-OS
SB-IB-OS
SB-1B-O8
SB-1B-O8
SB-IC-01
SB-IC-02
SB-1C-02
SB-IC-03
SB-1C-03
SB-IC-03
SB-IC-03
SB-1C-04
SB-1C-04
SB-IC-04
SB-1C-04
SB-1C-O4
SB-1C-05
SB-1C-05
SB-1C-OS
SB-IC-03
SB-IC-OS
SB-IC-06
SB-IC-06
SB 1C-O8
SB-IC-06
SB ic-oe
SB-2A-01
SB-2A-01
SB-2A-01
SB-2A-02
SB-2A-O2
SB-2A-02
SB-2A-03
SB-2A-03

Depth
Interval
(lax)

00-05
I.S-20
25-30
00-05
1 5-20
2.5-3.0
0.0-0.5
15-20
35 -40
00-05
7 5 3 0
000.6
36-40

35-40
00-05
1 5-20
35-40
00-05
1 5-2.0
00-05
1 520
00-05
00-05
1.5-2.0
00-05
1 5-20
3S-40
7 0 - 7 5
OU-Oi
1 5-2.0
35-40
75-8.0

11.0-11.5
0.0-0.5
1.5-Z.O
3.5-4.0
75-80

110-115
0.0-0.5
1 5-2.0
3.5-4.0
7 5 8 0

11.5-12.0
oo-o.s
15-20
5 5-60
0.0-O.b
1 5-2.0
40-45
0.0-0.5
1.5-20

Uboralwy
Sample No.

660356-6
EB03M-7
E 90358 8
S603SB-9

E 60358 10
E80358-I1
E60358 1
E 60358 2
E60358-3
E 60358-4
E6O3S8-5

£60358 28
E 60358 27
£60588-60
E 903 58-28
E8OS68-fl1
E603S8-30
E 60350 24
E 503 58 25
F 603 58 23
E8O588-62
E 60729-17
E 60729- 11
E60729-10
E60729-BO
£60729-83^
E60729-81
E60729-82
E60729-5
E60729-*
E80729-7
E60729-8
E60729-9

E 50729-1 2
E80729-13
E60729-14
E607Z9-15
E60729-1S
C60729-69
C60 72970
E6072971
E6072972
660729-73
E604SO-4
E60450-5
E60450-6
E60450-1
E80450-2
E60450-3

E604 50-16
E6045O-17

••
U

O
E

P
S

ci
l

C
le

an
up

 C
rr

en
a

nocscc
NRDCSCC
K3WSCC

Dela/Unll>

12/849
12/849
12/B49
12/B/99
12/8/99
12/849
12/8/99
12/849
12/B/99
12/8/99
1Z*i99
I2/&99
12/VBB
12/1199
12/849
12/1199
12/849
12/8/99
12/849
12/849

12/13/99
12/14/99
12/1449
12/14/99
12/15/99
12/1549
12/1549
12/15/99
12/14/99
12/14/99
12/14/99
12/1449
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Son
Boring

SB-2A-03
SB-2A-03
SB-2A-O4
SB-2A-04
SB-2A-O4
SB2A05
SB-2A-05
SB-2A-05
SB-2A-OS
SB-2A-08
SB-2A-08
S5-2A-O8
SB-2A-07
SB-2A-07
SB-2A-07
SB2A-07
SB2A-07
SB-2A-O6
SB-2A-OS
SB-2A-08
SB-2A-O8
SB-2A-O8

SB-2A-09
SB-2A-09
SB-2A-10
SB-2A-10
SB-2A-10
SB-2A-11
SB-2A-1I
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SB-2A-12
SB-2A-12
SB-2A-12
SB-2A-14
SB-2A-14
SB-2A-14
SB-2A-15
S&2A-15
S&2A-1S
SB2A 16
SB2A16
SB-2A-16
SB-2A-17
SB-2A.18
SO-2A-19
SB-2A-19
SB-2A-19
SB-2A-20
SB-2A-20
SB-2A-20

Depth
Interval
Coat)

30-35
55-40
00-05
1.5-2.0
5 5 8 0
0.0-0.5
1.5-20
55-80
1.S-2.0
3.5-40
55-8.0

100-105
1 5-2.0
253.0
455.0
65-7.0

11.5-12.0
1.5-2.0
25-30
55-6.0
65-7.0

100-105

8S-7.0
145-15.0
35-4.0
7.5-8.0

95-100
1 5-2.0
55-8.0

125-13.0
25-3.0
55-6.0

145-15.0
35-40
75-80
85-9.0
35-4.0
7.5-80

11.5-12.0
3.5-40
55-6.0

11.0-11.5
35-4.0
35-40
35-40
7.5-6.0

lo.s-n.o
30-3.5
8.5-7.0

145-15.0

Laboratory
SamplaNo.
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E 604 50-31
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E6O450-39
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E60450-7
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E6045O-9
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Sol
Boring

SfcV2A-21
SB-2A-21
SB-2A-22
SB-2A-22
SB-2A-22
S8-2B-O1
S8-2B-O1
SB-2B-02
SB-2B-02
SB-2B-02
SB-2B-02
SB-2B-02
SB2B03
SB-2B-03
SB-2B-03
SB-2B-03
SB-2B-03
SB-2B-O4
SB-2B-O4
SB-2B-04
SB-2B-04
SB-2B-04
SB-2B-05
SB-2B-05
SB-2B-05
SB-2B-05
SB-2B-05
SB-2B-08
SB-2B-08
SB- 28 -08
SB-2B-06
SB-28-06
SB-2B-07
SB-2B-07
SB-2B-07
S8-28-O8
SB- 28-08
SB-2B-O8
SB-28-08
SB-2B-08
SB-2B-09
SB-2B-09
SB-2B-09
SB-2B-09
SB-2B-1 1
SB2B-11
SB-28-11
SB-2B-11
SB-2B-11
S&2B-12
SB 28 12

Depth
Interval
(leel)

35-4.0
60-8.5
35-40
75-80

105-11.0
0.0-05
5.5-6.0
00-05
30-3.5
55-8.0
7.0-7.5

110-11.5
00-0.5
3.0-3.5
55-80
75-80

11 5-12.0
00-0.5
35-4.0
55-6.0
7.5-80
9.0-9.5
15-2.0
35-4.0
55-6.0
75-8.0

11 5-12.0
15-20
35-4.0
55-6.0
7.5-8.0

11 6-12.0
1.5-2.0
2.5-3.0
40-4.5
1.5-2.0
35-40
5.5-6.0
6,5-7.0

11.5-12.0
0.0-0.5
2.5-3.0
50-5.5

10.0-10.5
1.5-2.0
3.S-40
5.5-«.0
7.S-8.0

11.5-12.0
0.0-0.5
1.0-1 5

Laboratory
Sample No.

£60588-39
E 60588-40
E6O588-4I
E60S8S-42
E605B8-43
E60729-2S
ES0729-26
£60588-26
E80588-27
£60568-28
E60S88-29
E 60588 30
E605S8-SO
E6O588-51
E6O588-54
E6OS88-&2
E 60588-53
E60S88-12
E60S68-13
E60568-14
£60568-15
£60588-18
£60729-18
£60729-19
£60729-20
£60729-21
E60729-22
E607291
£60729-2
E 60729 <
£60729-3

£60729-71
E 60728-27
E 60729-28
E60729-29
E 60729 76
E60729-77
E80729-51
£60729-52
E80729-53
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Shaded dete enceed aoll cleanup criteria
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Sol
Boring

SB-2B-12
SB-2B-12
SB-2B-12
SB-ZB-12
SB-28-13
SB-2B-13
SB-2B-14

SB 28- 16
SB2B-16
SB-2B-16
SB-2B 18
SB-2B-18
SB-2B-19
SB-2B-19
SB-2B-19
SB2B-20
SO-2B-20
SB- 28-20
SB.zc-01
SB-2C-01

SB-2C-01
SB-2C-01
SB-2C-03
SB-2C-03
SB-2C-03
SB-2C-03
SB-2D-01
SB- 2O-01
SB-2D-01
SB-2D-02
SB-2D-02
SB-20-02
SB-2D-02
SB-2D-O2
SB-20-02
SB-2D-O3
SB-2D-03
SB-2D-03
SB-2O-03
S&2D03
SB-2D-03
SB-20-04
SB-2D-O4
SB-2O-O4
SB-2O-04
5B-2D-05
SB-20-OS
SB-2O-05
SB-2D-08

Depth
Interval

35-40
55-80
75-8.0

11 5-12.0
35-4.0
75-8.0
35-40

30-3.5
45-60

11 5-13.0
75-80

11 s-120
30-3.5
75-80

11 5-12.0
2.5-3.0
70-7.5

11 .0-11. 5
1 6-2.0
35-40

75-8.0
11.5-12.0
3.5-40
55-60
75-BO

115-120
00-O.S
1 5-2.0
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation

Former West End Manufactured Gas Works
Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West Cnd Manufactured Gas Works
Jersey City, New Jersey

Soil
Boring

SO-3D-07
SB-38-O7
S&3B08
68 39 OS

SB-3B-O8
S8-3B-O9
SFV3B-CH
SF1-38-09

SB-3C-01
SB-3C-02
SB-3C-03
SB-3C-04
SO-3O-O1
SB-3002
SB3D-02
SB 30-03

SB-30-03
SB-3E-OI

SB-3E-01
SB-3E-O2
SB-3E-02
SB-3E-03

SB-3E-03
SB-3E-04

SB-3E-O4
SB-3F-01
SB-3F-OI
SB-3F-02

SB-3F-C2
SB-3F-02

SB-3F-02
SB-3F-03

SB-3f-03
SB-3F-04
SB-3F-04

SB-3G-01
SB-3G-01

SB- 30 -01
SB 30 02

SB3G02

SB3G-01
TS-15

MW6B
MW-7B

MW-088
.SB-1 Oaep

Ooptn
Interval

('""I
1.5-2.0
30-35
00-05
1.S-J.O
30-3.5
00-05
15-20

25-30
1 0-1.5
1 i-Z.O

1.5-J.O
III 6
30-35
30-35
30-35
3.5-4.0
35-40

15-20

55-80
1 5-2.0
40-45

1 0-15

55-60
10-15

3.5-4.0
1 5-20

40-45

00-05

1 5-2.0
30-35

40-45
1 5-2.0

30-3.5
1 5-2.0

3.0-35

0.00.5
1.5-2.0
5.05.5
00-0.5
1.52.0

5.0-5.5
75-80

160 16.5

170-175
17.0-1M
255-260

Laboratory
Sample No.

E60358-59
E 60358 60
E 60358-33
E6035S-M
E60358-35
E50358-42
E60358-43
E60358-44
E90358-65
E60358-68
£60358-84
E6035887
E603S8 72
E603S8-108
E6O358-97

£60358-55
E50729-45
E603&8-56
E60358-S/
b 80358-98
650358-99
E603S8-100
E603 58-61
E60358-62

E50358-63
E60358-10
E50358-17
£80729-74

E6O358-20
E60729-7S

EG0358-21
E80358-16

E6035B-19
E80358 14
C 60358 15

E60358-66
E60358-CC
E 60358-70
E 60358- 71

E60358-1J
£60358-13
E60729-78
E61068-3
E610K6-7

h61086-2
E81 066-4

l\n
ROC SCC

NRDCSCC
K3WSCC

Deta / Unfa

12/8/99
12/8/99
12/9/99
12/aflfl
12/9/99
12/8/99

12/9/99
12/9/99
12/9/99

12/9/99
12/9/99
12/9/99
12AMK)
12/8/99
12/8/99
12/8/99

12/15/99
12/8/99
12/8/99
12/8/99

12/8/99

12/8/99

12/9/99
12/9/99
1 2/9/99
12/9/99
12/9/99
12/1V99
12/3/99
12/15/99

12/9/99
12/9/99

12/9/99
12/9/99
12/9/99

12/9/99
12/ftW

12/9/S9
12/9/99
12/9/99
12W99

12/15/99
12/22/99
12/22/99
12/22/99
12/22/99

«

^ •§

570OOO
100OOOOO

100000
ugAg

NO

NO
NO

ND

ND

ND

NO

ND

ND

ND
ND
NO

|

S

NS
NS

NS-
ug/kfl

-

L -
ND

ND

HO

ND

NO

NO

ND
ND

-

-

•
.

NO

NO
NO
NO

2,
 6

- D
in
.1

 ru
to

fu
 e

oe

. NS

NS

• NS
uo/kg

-

-

-

-

ND

ND

ND

ND

ND

ND

ND

NO

NU

ND
ND

ND

3.
3-

-D
ch

lo
rO

M
n
zi

d
m

s
 •

•

.•2000
-.6000

100000
ug/kg

.

•

-

-

NO

ND

ND

NO

NO

NO

ND

ND

-

ND

ND
ND

ND

D
b
e
n
zo

(a
.h

)
an

ttl
 ra

cB
fia

680.--
640

100000
uo/kg

'•IfttS"
*"• 10100r.':

NO
' 29300 ;

5^59*00- '̂
223 J

S1790" •--<
73.3 J

_4,7e4'~:.-
NO

77.4

450

146

ND
NO

ND
•

ND

-
ND

ND

113

*: psg-^!
-

"•J^fOM
1*554 00 S?

440 J

ND

ND

ND

198 J

ND

-• 12700 ft
ND

78.9 J
ND

ND

|.

-. NS .-.

•- NS
; NS •

UQ/Vfl

.

-
-
-

ND

ND

ND

7S1

462 J

74400
ND
404 J

NO

580
ND

ND

3
• 5700000 .
10000000
100000
urj(kg

.

ND
ND

NO

ND

ND

ND

ND

NO

ND

NO
NO

NO

<9

,1100000
10000000
•100000 -'

-
-
-

-

-
-
•

-

ND

NO

ND

ND

ND

NO

NO

NO

ND
ND
ND

NO

3i
em

y<
 p

n
tn

a
!a

t«

.10000000:̂
10000000

60000 .

•

.

-
-

-

-
.

ND

ND

ND

NO

ND

ND

ND
NO

NO
ND
NO

ND

3i
m

e!
try

<
 p

ffl
h
a
Ja

le

-10000000:
10000000
.50000

.

-

-

•

-
-

ND
NO

ND

ND

ND

ND

ND
ND

•

ND

ND
ND

ND

N-E
tfiy

ltia
xy

l)
ila

le

•:49000r
210000

-100000 .
ug/kg •

.

•

•

NO
ND

74 J

ND
.

ND

ND

ND

ND

-

ND

125
171

ND

;i<:
•230OOOO,
.10000000,

: 100000 :
; ug/kg •

-

69700
51800

-
53000

VlTfiOpQ '̂r''

J«7JOpO*jK
1840

4780
469
3740
8440

-

415
5630

-

219

765
ND

NO

48, 6 J

-

429 J

642

552

14000
.

9630

2020
8170

981

63 3 J

1000

82.8 J
.-165000"

42. 7 J

1800

ND
ND

;|
.2300000,

.,10000000
-; 100000

ug/ku

-

53600
9980

-

25500
11900

sesjooo '̂-t
ND
465
28.4 J
2 OBJ

25100

18.1J
ND

-

ND

1310

ND

NO

ND
-

554

1490

107

6990
.

1290

ftfrjpoixi'rr
233 J

2750

ND
•

25.9 J

ND

28.7 J

83200
ND

766
ND

ND

H
ex

ac
nU

ro
ba

nz
ef

l

. 660 .
2000

100000

-

.

•
-

-

-

-
-

-
-

-

-

ND
ND
ND

ND

NO
ND
NO
ND

ND
ND
NO
ND

(:.;
1000 .:

21000
100000'
ug/kg

.

.
-
-

-
.
-

.
-
-

.

-
.

.
-
.

NO
ND
NO

NO

ND
NO
ND
NO

-

-

ND
ND
NO
NO

!':h
400000
7300000
100000

-

.
-
.

-
-
-

-
-
-
-
-
-

ND
NO
NO

-
NO
.

NO

NO

NO

ND
-

-
-

•

-

-
ND
NO

NO
ND

N:\0rolacn3\3-fXtv\399Vs99227Wjupp nrMtUos\|lob<e 6

Hat analyzed
ND Not detected
J Esilmaied concentration

NS No soil cleanup criterion
ug&g Microgrems por kilogram
mg/kg Millgrams per kilogram

Shaded deia excood soil deanup criteria

30ol42



Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gns Works
Jersey City, New Jersey
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Sdl
Boring

SB-2A-03
SB-2A-03
SB-2A-O4
SB-2A-04
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Depth
lnt«rval

1°°1)

30-35
55-80
00-05
1 5-2.0
55-60
00-0.5
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556.0
1.5-2.0
3.5-4.0
55-60

100-105
1.1 SO
2.5-3.0
4.5-5.0
65-7.0

11.5-12.0
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30-3.5
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14.5-150

Laboratory
Sample No.
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Soil
Boring

SB2A-31
SB-2A-2I
SB-2A-22
SB-ZA-22
SB-2A-22
SB-2B-OI
SB-2B-01
5B2B-02
SB-2B-02
SB-2B 02
SB2B02
SB 28-02
SB-?H-03
SB2B-03
S8-2B-03
SB- 28-03
SB-2B-03
SB-2B-O4
SB-2B-04
SB-2B-04
S6-2B-04
SB-2B-04
SD-2B-05
SB-2B-05
SB-2B-OS
SB2B-OS
SB-2B-05
SB-29-06
SB-2B-06
SB-2B-06
SB-2B-06
SB-2B-06
SB-2B-07
SB-2B-07
SB-2B-07
SB-2B-08
SB-2B-08
SB-2B-08
SB-2B-08
SB-2B-08
SB-2B-09
SB-2B-09
SB-2B-09
SB-2B-O9
SB-2B-11
SB-28-11
SB-28-11
SB-2B-11
SB-2B-11
SB-2B-12
SB-2B-12

Depth
Interval
(lot*)

3.5-4.0
60-«5
35-40
7.5-8.0

105-11.0
00-0.5
55-6.0
00-0.5
3.03.6
5.5-6.0
7 0-7.5

11.0-11.5
CO-OS
3.0-3.5
SS-60
7.5-80

11 S-12.0
0.0-0.3
35-4.0
55-6.0
7.5-8.0
9.0-9.5
1.5-20
3.5-40
5.5-60
7.5-8.0

11 S-12.0
1.5-20
3.5-40
55-60
7.5-8.0

11.5-12.0
1.5-2.0
2.5-30
4.0-45
1.5-20
35-40
5.5-8.0
65-70

11 5-12.0
0.0-0.5
2.5-3.0
50-5.5

10.0-10.5
1.5-2.0
35-4.0
5 5 6 0
7.5-8.0

11.5-12.0
0.0-0.5
1.0-1.5

Laboratory
Sample No.

F605B839
F6058B-40
E 60588-41
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E60729-25
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Soil
Boring

S8-2B-12
SB-2B-12
SB-2B-12
SO-2B-12
S82B-13
SB-2B-13
SB-2B-14
SB-2B-14
SB-2B-16
SB-2B-16
SB 28-16
SB-2B-18
SB-2B-18
SB-2B-19
SB-2D-19
SB-2B-19
SB-2B20
SB- 26-20
SB-2B-20
SB-2C-01
SB-2C-O1
SB-2C-01
SB-2C-01
SB-2C-01
S8-2C-03
SB-2C-03
SB-2C-03
SB-2C-03
3B-2O-OI
S8-2D-01
SB-20-01
SB-2D-02
SB-2D-02
SB-2D-02
SB-2D-02
SB-2D-02
SB 20 02
SB2DO3
SB-2D-03
SB 20-03
SB-2D-03j
SB-2D-03
SB-2CMJ3
SB-JD-04
SB-2D-04
SB-2D^M
SB-2O-04
SB-20-05
SB- 20-05
SB-20-05
SB-20^06

Deptfi
Intarval
((Ml)

35-4.0
55-80
75-8.0

11 5 12.0
35-4.0
75-8.0
35-40
65-70
30-35
4 5-5.0

1 1 5-12.0
7 5-8.0

11 5-12.0
30-3.5
7.5-8.0

11.5-12.0
25-3.0
7.0-7.5

11.0-11 5
1.5-2.0
15-4.0
55-6.0
75-80

11 5-120
35-40
55-60
75-8.0

11 5-12.0
0.0-0.5
1.5-2.0
55-60
0.0-0.5
1 5-2.0
4.0-4.5
556.0
80-8.5

106-11.0
0.0-O.S
1.6-20
3.5-40
5.5-60
7.0-75

11.5-120
15-20
B.S-70

10.5-11.0
10.5-11.0
25-30
65-70

10.0-10.5
3.5-40

UborxKxy
Sampl* No.

E6OS88-I9
E80588-20
E60S8821
E SOS 88 22
E 60728 23
E60729-24
E 60588-55
£60588-56
E60729-66
E60729-87
E60729-8S
E 60729-33
F 60729-34
E60729-37
E 60729 38
E 60729 39
E 60729-30
E 90729-31
E6072932
E 80 729-61
E60729-62
E 60729-63
£60729-64
E60729-C5
E60729-40
E60729-41
E60729-42
E60729-43
E 00358 -81
E60358-79
E60358-BO
E 00058 73
E60356-74
C 60358 75
E 60358 76
£6035^77
E 60358 78
E60358-88
E 60358 86
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E603S8-90
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Soil
Boring

SB-2O-06
SB-2D-08
SB-2U-07
SB-2D-07
SB-2D-07
SB-2D-08
SB-2D-08
SB-2O-09
S&20-09
SB 20-00
SB-2O-10
SB-2D-10
SB-2E-01
SB2E-OI
SB-2E-01
SB-2E-02
SB-2E-02
SB-2E-02
SB-2E-03
SB-2E-03
SB-2E-03
SB-2E-03
SB-2E-04
SB2E-04
SB-2E-04
SB-2E-04
SB2EOS
SB-3A-01
S8-3A-02
SB-3A-03
SB-3A-O4
SB-3A-05
SB-3B-01
SB-3B-01
S8-3B-01
SB-3B-02
SB-3B-02
SB-3B-02
SB- 38-03
SB-38-03
SB- 38-03
SB-3B-04
SB- 38-04
SB-3B-04
SB- 38-05
SB- 38-05
SB-SB-OS
SB-3B-06
SB- 38 -06
SB- 38 -06
SB-3B-07

Deptti
Interval
(leal)

65-70
85-100
35-40
50-5.5
60-65
35-4.0
55-60
35-4.0
7.5-8.0

105-11.0
35-40
55-6.0
oo-os
3.0-35
6.5-7.0
00-O.S
3.0-3.5
7.0-7.5
OOO.5
30-3.5
70-7.5

11.0-11.5
00-0.5
2 5 3 0
65-7.0
859.0
30-3.5
1 5-2.0
1.5-20
1.5-2.0
1 5-20
15-20
000.5
1.5-2.0
4.5-5.0
00-O.5
1.5-2.0
5.5-6.0
O.OO5
15-20
4.0-4.5
O.frOS
1.5-2.0
50-55
00-05
1.5-2.0
4.5-5.0
0 0 0 5
1.5-2.0
50-5.5
00-0.5

Laboratory
Sampla No.

EB045O-4B

E6045O-47
£60358-92
E 60358 93
£60356-94
E60588-33
E 6058 8- 34
E60588-4
E 60588-5
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E60729-59
£80729-60
E60729-54
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£60729-56
E60568-45
£60588-46
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E 60588 -48
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£60588-31
E 60588 32
£60588-44
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E60358-31
E 60358-95
F 60358-54
E 603 SB 96
E 603 M- 101
E50358-I02
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£60358-38
£60358-48
E60358-49
E6035850
E 60358 39
E 60 358 40
E 60 358-41
E 60358-45
E 603 58-48
E60358-47
£60358-58

•A
JO

E
P

S
oi

l
3
sa

n
u
p

 C
rr

en
a

ROCSCC
NRDCSCC
K3WSCC

Data / Units

12/10/99
12/10/99
12/9/99
12/9/99
12/9/99
12/13/99
12/13/99
12/13/19
12/13/99
12/13/99
12/13/99
12/13/99
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/1S/99
12/13/99
12/13/90
12/13/99
12/13/99
12/13/99
12/13/99
12/1 MS
12/13/99
12/13/99
12/8/99
17/8/99
12/9/99
12/9/99
12*99
12/8/99
12/8/99
12/8/99
12/9/99
12/9/99
12/9/99
12/9/99
12/3/99

12/9/99
12/9/99
12/3/99
12/9/99
12/3/99
12/9*19
12/04)9
12/9/99
12/9/99
12^99
12/8/99

H
ex

ac
fll

on
se

trt
an

e

6000
100000
100OOO
• uo/ko,

-

-

•

-

-

•S
X
<M

900
4000

SOOOOO

'••uoAs •"
50 2 J
209 J

TTSIO-^I-
6G9

^J^BOSO^ '
192
543

-1960 .T:;.
286
NO

JTJ1 3900 :.'.-.
565

i ND
546

•7.'2<J70 (]'-.'
NO

r""??18T^
^1180\V

NO
243 J
103

58.9 J
22.2 J
423

';r''31iKL?*
^•3970 V

384
•z*ai40jr>-
»i?1110-<rk'»

231 J
4-*>!lWf5T
>ii4270 V'

152 J

103 J
786

-
^-pOOT^
•-tgSSJU/*

*̂ *?1 4000 '-*£•'
.fryl 9000 -•*•-

f -15700 -^
L"Jflti!r-

71.2J
S111000 ',

-.000?..?.
•-4UQQ--:

. |

1100000
10000000

50000
"•• uoAa

.

-

-
•

-

-

-
.

.
-
-
-

I
1
J
.NS

" NS . . ' • •
NS

••" 00*0 • •

-

•

•

-

-

-

-

1

I
CSi
NS
NS
NS

uoAo

-

-

.

-

-

1

z
A
NS
NS
NS

UB/VO •

-
•
.
-

-

-

•

-

-

-

-

I

NS
NS
NS

uoAo

-

-

-
-
•

•

-

-

-

1

!
930000
4200000 '
100000-

2680
6990
ND

6540
-l.SKtoM*

454
43400
1420
S6.4
NO

4680
^S660bO'-~V

59.8 J
487

M20ML- '
610 J
2870
1600
ND
NO
814
148

25.6 J
1270

45900
7850
71 J

4800
8190
ND

45000
90200

ND

101 J
ND

1130
4740

•fil^njOO'-l
9100

38300
352

1110
66200

^oooood1-'
174OO

1

28000
5SOOOO'-
10000

-

-
.

-

-
-
-

•
-
•
-

-
-

-
.

.
-

N
-N

«r
os

o-
O

V
n-

pr
op

yl
av

nl
ne

660
860 V

10000
•UO"tO '

•

-
-
-
•
-
-

-
-

•
-
-
.
•

-

.

-

-

-

N
-N

R
ro

so
dl

pn
en

yl
am

ln
a

140000
eooooo
100000 .
uo/Vg .-.•'--

-

•

•

-

-

j;
NS

• ""'.NS '•;•:• ' '
• :NS : '

105
737
830
536

182000
660

34900
5580
256
ND

29900
14300
1BSJ
340

27600
ND

57000
5430
ND
129 J
898
383

42.1 J
389

77600
105000
4050
4520
882
233J
9S20
17000

88 J

235 J
654

-
1550

392000

149000
34500

-
65400

774

63 6 J
216000

1140000
542000

;;r
17OOOOO

;iobooooo
•; iooooo
' • • • uo/ko :• • • • ' . '

701
798

3710
1960

pJTJtJOpfJ-
748

30500
10000
402
NO

51800
18100
612
1010
14800
715J

81200
9010
146 J
387 J
839
296
82.3
851

100000
75400
4340
15900
1610
778

12100
28200

624

355 J
1700

38800
a;SQMOO?:r

35153 000 Sf
58500

•

"^"ISftaVfl "^
2720

151
*47«000«>
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Table 6-2.
Soil Sample Analytical Results - Hemedlnl Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Soil

SB- 38-07
S8-3B-07
SB-3B-08
S8-38-O8
S6-3B-O8
SB-3B-09
SB-3B-09
SD-36-09
SB^3C 01
SB-3C C2
SB-3C-03
SB-3C-O4
SO-3D-01
SB-3D-02
SB-3D-02
S8-3D-O3
SB-3D-03
SB-3E-01
SB-3E-01
S83E-02
SB-3E-02
SB-3E-03
S&3E-03
SB3E-04
SB-3E-04
SB-3F-OI
SB-3F-01
SB-3F-02
SB-3F-02
SB-3F-02
SB3F-02
SB-3F-03
SB-3f-O3
SB-3F-04
SB-3H-04
SB-3G-O1
SB-3Q-01
SB-3G-01
SB-3G-02
SB-3G-02
SB-3Q-02

TS-15
MW-60
MW7B
MW-08B

SB-1 Deep

Depth
Interval

15-20
30-35
00-05
1 5 - 2 0
3 0-35
00-05
1 5-2.0
25-30
1 015
1 5-20
1 520
1 1-16
3 0 3 5

30-35
30-3.5
35-4.0
35-4.0
1 5-2.0
5 5-60
1 5 2.0
4 0 - 4 5
1 0 1.5
S.S-8.0
1 0-1.5
35-40
15-20
40-4 5
00-0.5
1 5-2.0
30-35
40-45
1 5-20
30-35
1.5-2.0
3.0-3.5
O.O-0.5
1.5-2.0
5.0-5.5
0.0-0.5
1 5-2.0
5.0-55
7.5-80

100-16.5
17.0-17.5
17.0-17.5
255-28.0

Laboratory
Sample No.

^£90358-59
E603S8-40
£80358-33
E603S8-J4
E60358-35
E603S8-42
E603S843
E6O3S8-44
E60358-8S
£60358-68
F6OnSfl-84
EOO358-67
E90358-72
E 60358- 108
E80358-97
£60358-55
£80729-45
£60358 56
£6035357
E 60358 88
E 60358-80
E 60358-100
E 503 58-61
£60358-62
E6O3 58-63
E6O358-18
£60358-17
EB0729-74
fc603S8-20
E60729-75
E6035821
1 603 58- 18
1 60358- 19
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N
JO

E
P

S
oi

l
3
e
a
n
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12/9/99
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Table 6-2.
Soil Sample Analytical Results • Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Sdl
Bcrlno

SB-IA-01
SB-1A-OI
SB-IA-01
SB IA-02
SB-1A-02
SB- IA-02
SB-1B-01
S&1BOI
SB 18-01
SB- 18-02
SB 1B-OJ
SB-1B-03
S&1B03
SB- 18-03
SB-1B-04
SB-IB-04
SB-1B-04
SB- 18-05
SB- IB-OS
SO- 18-06

S&1C-02

SB-1C-03
SB-1C-03
SB-IC-03
SB-1C-03
SB-1C-04
SB-tC-04
SB-1C-04
SB-1C-04
SB-1C-04
SB-1C-05
SB-1C-05
SB-1C-05
SB-1C-05
SB-1C-05
SB-IC-06
SB-1C-06

SB-IC-06
SD-1C-06
SB-2A-01
SB-2A^)1
SB 2A-01
SB-2A-02

SB-2A-02
SB-2A-03
SB-2A-03

Deptti
Interval
fleet)

00-05
1 S-2 0
2 530
00-05
1 5-20
2 5-30
00-05
1 5 2 0
35-40
00-05
25-30
00-05
3 540
3.5-4.0
00-0.5
1 5-20
35-4.0
00-05
1.5-2.0
00-05

0 0 0 5
00-0.5

0.0-05
1 5 2 0
35-40
70-75
00-05
15-20
35-40
75-80

110-115
0.0-0.5
1 5-2.0
35-40
7.5-80

11 0-11.5
0.0-O3
15-20
35-40
75-60

11.5-120
0.0-05
1.5-2.0
55-60
00-O5

40-45

00-05
1.5-2.0

Laboratory
Sample No.

E 60358-6
E60358-7
E60358-6
E 80358 9
E80358-10
E603M-11
E 60358 1
E603S82
E 60356-3
E60356-4
£60358^5

E 60358-26

E 60588-80
660358-28
E 60588-91
E60358-30
E 60358 24
E603S82S
E 60358 23

E60729 17
E 60729- 11

E60729-80
E60779-B3
E60729-81
E60729-87
E60729-5
E60 729-6
E60729-7
E60729-8
E60729-9

E60729-12
E60729-13
E60729-14
E60729-15
E80729-H
E907Z9-«9
E80729-70

E60729-72
E6072973
E604SO-<
E60450-5
E60450-6
E 604 50-1

E604SO-3
E604 50-16
E604 50-17

M
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E
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e
e
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a

BOC3CC
NRDCSCC
K3WSCC

Oaie / (Ma

12/8/99
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12/B/99
12/8/99
12/8/99
I2/B/99
12/8/99
12/3/99
12/8/99
1 2/8/99
12/&99
12/8/98
12/a/va
12/13/99
I2/&/99

12/13/99
12/8/99
12/8/99
12/8/99
12/B/B9

12/1 4VW
12/1499

12/15/99
12/15/99
12/15/99
12/15*99
12/14/99
12/14/99
12/14/99
12/14/99
12/14/99
12/14/99
12/14/99
12/14/99
12/14/99
12/14/99
12/15/99

~~lt/lf5)
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12/15/99
12/10/99
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<86
<7.2
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<7 5
<7.2
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<64

A
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NS

8.4

11.4
89

93
158

25.9*ti

1.7

19.1
11.4

116

12 3
9.7

5.6

98

12.9
11.3
1.6

10.1

2.1

45

i
2
2

. NS .

<0.56

<0.5B
<056

<0.81
<06

<1.7

<062

<071
<0.6

<061

<OS2
0.66

<0.8

O.S8

<0.64
<0.7

<0.59
<0.8

<OS4

<0.57

tl
38
100 .

mg/kg

<O.S6

<OS9
<0.56

<061
069

<1.7

i.e

<0.71
<0.6

065

<0.62
<0.8

<0.8

<0.62

<O.B4
<;0.7
<0.59
•:0.6

<0.54
"

~

•

<O.S7

|
N S . -
NS ..
NS. .

mg/kg

132

596

3320

752
22.1

548

27.8
17.8

17.1

16.9

1B.7

4.2
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p
p
e
r

600
600

. • NS , ,

74.5

139

20

165
51.6

47.8

51.3
54.3

90.1

40.7

-

52.6

131

400
. B O O
.. NS,

mo/kg

158

'.'•'406 '-'' '
109

-
108
243

".2510 M
•

45.1

250
154

•
218

154
170

118

118

201
200

<12.0
220

<11.0

153

s •
14

270
..NS...
mo/kg

0.42
-

0.71
0.29

-
055
1.2

1.4
-

-

0.78

1.9
0.2

-
1.1

1
0.56

8.8
-
-

098
-

4
1.3

<0.046
0.97

-

<003S

'

•

•

0.54

' i '

J
250
2400
NS

mg*g

-
•
-
•

60.2
-

81.4

-

-7—

Y4« V

328
168

264

235
16.8

16.4

-

20.4

-

-
20.4

13

*

•

-

,..

63
3100
,NS :.

-

-
<12.0

<34.0
-

<12.0

<140
<120

•
<12.0

<12.0
<12.0

<12.0

•

<i:.o
-

.

02.0

_- I

<1t.O
-

,
no

4100
NS

mg/kg

-
•
-
-

<1.2

<3.4

.

<1.2
-

<1.4

<\2
•

<T2

~^T~
<1.2

~oT~
-
-

<1.2

<1.2

<1.1

•

•

i
2
2

NS
mg/kg

-
-

-

<1.2

<34
•

.

<6.2

<1 4
<1.2

<1.2

"rn~
<12

TT2~
-

<1.2

<1.Z

1.2

-

— 1

' ' & " '

1500
1500
NS

mo/vg

-
-
•
•

-
258

242
•

.

217

255
68.S

173

146
95.4

104
-

264
-
-

178

66

-

•

.

-

-

r
1100
21000

NS

2.6
-

4.9
1.1
-

<1.2
2.5

•
<3.4

-

5.5
.

<1.4
4.1

-

2

4.2
<1.2

•cl.2
-

4.S
.

s.t
7.3

<1.2

2.1

-
-

<l.l

-

6
•

E

NS
NS
NS

B9.fl
86.4
844
BBS
85.5
81.7
83.3
82.7
29.1
82.1
66.8
84.5
79.9
B4.1
80.4
687
70 1
83

78.7
82.3

79.9
83.8

83.8
84.4
77.5
62.6
60

85.5
78

71.3
84.7
83.2
86.1
74 4
84.3
786
S3

8S.8

859
65.5

•

-

Not analyzed
NO Not flelaclod
j estimated concenuatlon

NS No soil cleanup criterion
uo/Vg Mlcrograra per kilogram
mg/kg Migrants per Ulogram

Shaded data exceed so« cleanup criteria
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Soil
Boring

SB-2A-03
SB-PA-03
SB2A-04
SB-2A-04
SB-2A-04
SB-2A-05
SD-2A-C5
S&2A^>5

SB-2A-06
SB-2A-06
SB-2A-06

SB-2A-07
SB-2A-07
SB-2A-07
SB-2A-07
SB-2A-08
SB-2A-08
SB-2A-06
SO-2A-08
SB-2A-O8
SB-2A-09
SB-2A-09

SB-2A-10
SB-2A-10
SB-2A-10
SB-2A-11
SB-2A-I1
SB-2A-11
SB-2A-I2
SB-2A-12
SB-2A-12
SB-2A-14
SB-2A-14
SB-2A-I4

SB-2A-15
SB-2A-15
S6-2A-16
S8-2A-16
SB-2A-16

SB-2A-18

SB-2A-18
SB-2A-19
SB-2A-20
SB-2A-20
SB-2A-20

Dactti
Interval
Jfeet)

30-35
55-60
0.00.5
1.5-2.0
5.5-60
0.0-O5
1.5-2.0
55-6.0

35-40
5.5-8.0

100-105

2.5-30
4.5-3.0
8.5-7.0

11.5-120
1.5-2.0
2.5-30
5.5-6.0
8.5-7.0

100-10.5
2.5-30
6.5-70

35-40
7.5-8.0

9.5-10.0
1.5-20
5 5-60

125-13.0
25-30
5.5-6.0

14.5-15.0
3.5-4.0
7.5-8.0
8.5-9.0

7.5-8.0
11.5-12.0
3.5-4.0
5.5-6.0

11.0-11.5

35-4.0
3 5-4 0
7.5-8.0

10 5-11 0
3.0-3.5
85-7.0

14 5-15.0

Lobomlwy •'•
Sampl« No.

E6O45O-1B
E604 50-19
66045020
E604 50-21
E60450-22
£60450-33
E 604 50 34
E60450-3S

E604SQ49
E60450-50
E6O4 50-51

E 604 50-24
E8O4 50-25
E604SO-28
E60450-27
660450-28
E 604 50-29
E 604 SO- 30
E 604 5031
£60450-32
E6O450-13
E6045O-14

E 60450-39
E 60450-40
£60450-41
K6O450-/
E60450-6
E60450-9
E604 50-10
E6045O-11
£50450-12
E604 50-38
£60450-37
E 604 50- 36
E60450-52
E60450-53
£60450-54
E 60586-35
E6058B-3E
D 60588 37

E 60588 7
E60583-1
E60588-2
£60588-3
E60588-8
E 60 588-9
E 60588-10

•U
O

E
P

S
oU

3
fla

n
u
p
C

rt
e
n
«

RDC3CC
NRDCSCG
K3WSCC

Data / Unlo

12/10/99
12/10/99
12/10/99
12/1099
12/1099
12/10/99
12/10/99
12/1 0/88

12/1099
12/10/99
12/1 0/99

12/1 099
12/1 099
12/1 0/99
12/10/99
12/10/98
12/1099
12/1099
12/10/99
12/10/99
12/10/99
12/10/99

12/10/99
12/1O/99
12/1099
12/10/99
12/10/99
12/1 0/99
12/10/99
12/10/99
12/1099
12/1099
12/10/99
12/1099
12/1099
12/1 099
12/10/99
12/1399
12/13/99
12/1399

12/1399
12/13/99
12/13/99
12/1399
12/13/99
12/13/99
12/1399

A
ro

do
r 

1 
23

2

490
2000
50000

NO
NO
ND
ND
ND

.

NO
ND

j
490
2000
50000

NO
ND
ND
ND
NO

-

NO
ND
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S '-

490
2000
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• ug/Vg X
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ND
NO
NO
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.'fllj.j*
ND
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A
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4

490
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ND
ND
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NO

-
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ND

-

o1
490
2000

SOOOO
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ND
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|

14
340
NS •

.
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•

•

•

.',.

20
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• NS .

9.4
5.7
2

1.3
6.1

-frftffJ

7.6
4.2
16.4

7.1
9.8

13

1.4

iil̂ ii
9.1
6.1
2.4
188
14.8

11.5

4.2

6.3
T 32 '̂̂

5.1

4 6

a "
2
2

NS •
moAo-

<065
0.67
<057
0.69
<068

<0.69

"6.78
<OSO
<064
<0.59
<0.62

<0.65

<0.56
<0.6t
<0.96
0.67
<0.62
<0.58

*0.72 <
<0.64
<0.78

<0.72
<0.74
<0.72

067

E

38
100

1 NS
mp/Vg

<0.65
<0.65
<O.S7
<0.54
<0.68

<0.69

1

<o.eo
<0.84
<0.59
<0.62

<0.85

<056
1.1

<0.98
<0.65
<062
<O.S8^
<0.72
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<0.72

<058

i

NS
NS :
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129

14.1

94.8

ftlOMjxj
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•
-
•
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0.057
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-
0.057

-
-
-
•

O.O97
0.1
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013

<0.041
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0085

-
-

0.12
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-
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I
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.
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2.9
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•
1.4
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•
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1.2

<1.2
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Soil
Boring

SB-2A-21
SB-2A-21
SB-2A-22
SB-2A-22
SB-2A-22
SB-2B-01

SB2B02
SB2B-02
SB-2B-02
SB- 28-02
SB-2B-02
SB2BU3
SB-2B-03
SB-2B-O3
SB-2B-03
SB-2B-03
SB-2B-04
SB-2B-04
SB 2B-04
SB-2B-04

SB-2B-OS
SB-2B-05
SB-2B-05
SB-2B-05

SB-2B-06
SB-2B-O6
SB-2B-O6
SB-2B-08
SB-2B-08
SB-2B-07
SB-2B-07
SB-2B-07
SB-2B-08
SB-2B-08
SB-2B-08
SB-2B-08
SB-2B-08
SB-2B-09
SB-28-09
SB-2B-O9
SB- 28-09
SB-2B-11
SB2B-11
SB-28-11^
SB-2B-I1
SB-2B-11
SB-2B-12
SB-2B-12

Depth
Interval
(leal]

35-40
8.0-65
35-40
75-80

1 0 5 1 1 0
00-05

0 0 0 5
30-35
55-60
70-75

110-115
00-0.5
3.0-3.5
5.5-8.0
7.5-8.0

11 5-12.0
00-0.5
35-4.0
5.54.0
7.5-8.0

1.5-2.0
35-4.0
5.5-6.0
7.5-80

1.5-2.0
35-40
55-60
7.5-80

11 S-12.0
1.5-20
25-30
4.0-45
1.5-2.0
3.5-4.0
5.5-8.0
6.5-70

11.5-12.0
00-05
2.5-30
50-5.5

10.0-10.5
1.5-2.0
3.5-40
55-60
75-80

11. S-12.0
00-05
1.0-1.5

Laboratory
Sample No.

E6O588-39
£60588-40
£60588-41
E 90588-42
E 60 588-43
E 60729 25

E60588-26
E 60588 27
E 60 588 26
C 80 58 5-29
1 60 588 30
E60 566-50
E 60 548-51
E 60568 54
£60588-52
E 60 588 53
E 60 588 12
E 60 588 13
E 60588-14
E 60588 15

£60726-18
E 60728- 19
E 60729-20
E60729-21

E60729-1
E60729-2
E 60 729-4
E60729-3
E60729-79
E60729-27
E 60729-28
E60729-29
E60729-78
E80729-77
£80729-51
E80729-52
E 80729- 53
E6058B-57
E 00588-58
£60588-59
E605BB-63
E 60729-48
E 60729-4 7
E 60 729-18
E 60729-49
E6072S-SO
E60S88-17
E 50 588- 18

•W
O

E
? 

S
oi

l
3e

an
uo

 C
nt

B
ha

RDCSCC
NROCSCC
K3WSCC

Data / Units

12/13/99
12/13/99
12/13/99
12/13/99
12/13/99
12/14/99

12/13/00
12/13/99
12/1 3/99
12/13/99
12/13^9
12/13/89
12/1199
12/1298
12/1 3/99
12/1159
12/1 3/99
12/13/99
12/1 3/99
12/13/98

12/14/99
12/14/99
12/1*99
12/1 4/99

12/14/99
12/14/99
12/14/99
12/14/99
12/15/99
12/14/99
12/14/99
12/14/99
12/15/99
12/15/99
12/1 5/99
12/1 5/99
1Z/15/99
12/11/99
12/1199
12/13/99
12/13/99
12/15/99
12/1 5/99
12/15/99^
12/15/99
12/15/99
12/1 3/99
12/13/99

1
490

2000'
50000
uo/Vj

NO

NO

NO

NO

"

-

-

NO

ND
NO

A
/o

do
r 

12
42

490
2000
50000
uo/Vg

ND

ND

ND

NO

-
•
•

NO

ND
NO

Ar
od

cx
 1

24
8

490
2000 -
50000
.UO/Vfl

NO

NO

ND

NO

.

.
-

ND

NO
ND

A
ro

d
o
M

2
5
4

490
-2000
60000
uo/kg

NO

ND

-
ND

NO

-

ND
-

NO
ND

I
490
2000 '
60000
uo/kg

NO

NO

-
ND

NO

-
-

ND

ND
NO

V

14
340
NS

mo/Vj

<70

-

<66

-

<64

ofuesjv

20
20 ...
NS

mg/Vg

5.7
6.3
B

11.7
1.6
2.9

195

3.3

2.7
1.9

18.1

4.3
14.4
11.9

Pne-'s-
557(3*-
>Mi$JC

6.9
1.8
1.8
1.3

3.3
62

3.1
3.7
2.7
9 8

1
2
2

NS
moAs

<OS7
<0.67
<0.78
<0.82
<0.61
<0.54

<067

<0.58

<0.58
<0.62

tO.63

0.62
<069
<0.65
<0.96
<0.72
<064
<059
<0.61
0.88
<065

<055
<059

<0.65
0.64
0.59
<OS6

E

i
39
too

.NS
mo/kg

0.59
<0.67

0.9
0.9

<0.61
<0.54

087

<05B

<0.58
<0.62

0.74

<0.59
<0.69
<0.65
<096
<0.72
<0.84
2.8
1

<o.ea
<oss

<055
<059

<0.65
<0.59
<0.53
<O.S8

1
NS

'NS
NS .;

mg/Vg..

-

•

-

21.8

-

8.2

10.8

..;;
600

, 600"
.NS .

-
-
-

-

-

-

6
-
•

11.6

•

26.4

-,-
400

:eoo . •
. NS -,

332
14S
308

<12.0
79.2

"'MZir ?

•

88.9

<12.0
<12.0

ff'?Hflp:;

<12.0
354

*"J6SjS5
WjSSJ'j*

•Tiioo.fr,
80.3
108
30.8
45.8
16.8

246
219

71.2
<12.0
33.3

WiS'l**

" fr

14
-.- 270 -
•. 'NS,-.- '
. mo/kg.

0.66
0.2

0.24
0.47

<0.047
0.16

-
0.43

•

0.4

<0.04
<0.045

_

i<17.6̂ l

<0.043
1.1
0.9
2.2

O.S5
0.36
0.49
0.4

0.094
<0.030

038
041

-
0 18

<0.041

0.13
0.4

;
250
2400
NS .

mnAg

-
•
•

-

-

9

-

69

-

9

E

63
3100 .
NS . ..

moAg

•

-

-

-
•

.
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-

<ll 0

<11.0

,
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4100

NS
mgAg

•

-
-
-

-
•

-

-
•

<1.2

«l.t

<1.1

1

2
- - 2 - , • • •

NS

-

.
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•

.

-

-

<1 2
-
-

-

<1.1
-

.
-

-

<1.1
-
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1500

NS-
moAfl

-

.
-

.
-
•

-

•
.

43
-

16.5

-
-
-

71.5

i
1100

21000
NS ;..

moAo

1.3
2.6
3.6
5.7

<1.2
1.9
-

7.3

•

"̂ 2~

<1.2
<l 2

.

1.9
•
.
.

25.1
33.8
153
72.8
87.5
<1.2
«1.2
<1.4
<1.l

1.7
1.3

-

<1.3
<1.2
1.1
2

S
o
ft
*.

 P
ar

ca
nt

 
(It

)

NS
NS

67.1
78.4
77.9
SB.8
81.6
90.5

92.8
75.2
80
78

85.5
87.7
74.3
64.S
61.1
82.3
91.7
81.2
74.5
78.7

65.4
86.9
85.9
80.7

852
79.5
69.5
70.8
85

72.2
77
52

68.9
69.8
84.2
81.6
73.3
91.4
867
70.4
548
91
85

722
76.5
647
94.1
89.1

Not »n>lyz«d
ND Ha deiaded
J Esllmaled concentration

NS No soil cl0am4> criterion
uoAo Mlcrograms per kilogram
mo/Kg Mlllorams per kilogram

Shaded data exceed 9011 deanuo criteria

39ot42
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Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Sdl
Boring

SB-28-12
SB-28-12
SB-2B-12
SB-2B 12
SB-2B-I3
SB-2B-13
SB- 28-14
SB-28-14
SB-2B-18
SD-2B-16
SO 2B-16
SB2B-18
SB 2B-18
SB-2B-19
SB-28-19
S 6-28 19
SB-2B-20
SB-2B-20
SB-28-20

SB-2C-01
SB-2C-01
SB-2C-01
SB-2C-01
SB-2C-03
SB-2C-03
SB-2C-03
S&2C43
SB-20-01
SB 20-01
SB2D-01
SB- 2O-02
SB-2D-02
SB-2D-02
SB- 20-02
SB-20-02
SB-20-02
SB-2D-03
Sb-20-03
SB-2D-03
SB-2D-03
SB-JD-03
SB-2D-03
SB-2D-04
SB- 20-04
SB- SO -04
SB-2D-04
SB- 2O-O5
SB-2D-05
SB-2O-05
S8-2O-O6

Deptn
imarvil
(leal)

35-40
5540
7 5 8 0

11 5-12.0
35-40
7.5-80
3.5-4.0
85-70
3.0-3.5
4.5-S.O

11 512.0
75-8.0

115-120
30-3.5
7.5-8.0

11 5-12.0
25-3.0
70-7.5

11.0-11.5

3.5-4.0
55-6.0
7.58.0

11.512.0
3.5-4.0
5 5 6 0
7.5-8.0

11 512.0
0.0-OS
1.5-2.0
55-60
0.0-05
15-2.0
40-45
5.5-6.0
80-85

105-11 0
orMi.s
1.5-2.0
35-«.0
5.5-6.0
70-7.5

11 5-12.0
1.5-2.0
8S-7.0

105-11.0
10.5-11.0
2.5-3.0
6.5-7.0

10.0-10.5
35-40

Laboratory
Sample No.

E605Ra-19
E605B8-20
E 60588-21
E80588-22
E60729-23
E60729-24
E005B8-55
E 605885*
080729^8
E 60720 87
E 60729-68
E60729-33
FWI729-34

E60729-37
E60729-38
E80729-39
£00729-30
E 80729-31
E60729-32

E60729-62
E60729-63
£60729-64
E60729-65
£60729-40
£60729-41
E6072B-42
E6072B-43
E603S8-81
£60358-79
£60358-80
E60358-73
£60358-74
£60358-75
E603S8-78
E603S8-77
£60358-78
E 60358-88
£60358-88
E60358-87
E 60358-89
E 60358 90
E 60 358-91
£60358-62
E80358-84
E60358-85
E 60 358-83
E 60450-43
E 604 50-43
E 604 SO- 44

E60450-45

?

nocscc
NRDCSCC
K3WSCC

Dale / Units

12/13/99
12/13/99
12/13/99
12/13/99
12/14/99
12/14/99
12/13/99
12/13/99
12/15/99
12/16/99
12/15/99
12/14<99
12/14/99
12/15/99
12/13/99
12/15/99
12/14/99
12/14/99
12/14/99

12/1 S/99
12/1 5/99
12/15/99
12/15/99
12/15/9«
12/15/98
12/15/99
12/15/99

12/9/99
12/9/99
12/9/99
12S/99
12/9/99
1Z/9/99
12/9/99
12/9/99

12/9/99
12/9/99
12/9/99
12/9/99
12*99
12/3/99
I2/D/99
12/8/BC
12AT/W

12/10/99
12/10/99
12/10/99
12/10/99

j
490
2000

5OOOO

"9*8

ND

NO

-

•

-

-

b

1
490

2000
.'50000

Uo/kJ

NO

NO

•

-

— ;

-

•

1C•*

490
2000
50000
ug/Vg -

NO

ND

-
-

-

-

•

S

1
490

2000
50000

ND

NO

-

-

•
-

. j

490
2000
50000
00*0

ND

ND

-

•

-

1

I
14

340
NS

mg/Vg-

-
•

"

-

.

20
20
NS

'mg/Vg

5.1

8.1
2.7

>2U1>T
87
10.3
7.6
2

14
12
1.6
1.4
1.6
1.5
2

11.5
1.5
1.6

17.9

2.7
4.1
4 4

5.1
2.6

-
-

11.9
IS.)

12 1
6

1.8
2.7

î JAi.

i
2
2

- NS

<059

<068
<0.56
<0.61
<0.71
<0.67
<072
<062
<05B
<0.61
<062
<062
<0.57
<0.6

<0 69
065
<056
<0.61

<O.S

<0.62
<0.6
<06

<062
<058

-

-

<073
<O«9

<088
<0.70
<0.69
<0.65
<O.B4

E

39
100
NS

moAg

1

074
<0.58
<0.61
<0.71
<0.67
<0.72
<0.62
<058
<0.61
<0.62
<0.62
<0.57
<06

<0.60
<06
<056
<0.61

<08

<0.62
<06
066

<0.82
<0.58

<0/3
<oao

<OB8
<0.70
<0.69
<0.«5
<OB4

'I

NS
NS
NS '

mg/kg

-

-
-

-

•
-

.

•

s
600
600

''i NS
rrig/ko

-

-

.

-

•

.

- | • • .

400
600

' NS'
mg/kg '

16.8

30.4
<12.0
225
71.7
277
67.8
34

16.8
<12.0
<12.0
<12.0
<11 0
<12.0
<120

"•**fii?li-

<I1.0
<12.0

277

22
204
15.4

87.9
<12.0

183
<)4.0

121
<14
<I4
<13
23.2

t

14

270 ."'"
- ; :NS? ;

mgAg •;

0045
-

0.17
0.071
0.25
0.074

0.4
0.13
0.17
0.068
<O.O44
<0.044
<0.048
0.047
0.057
<O.O46

1
<O.O41
<0.049

1.1

0042
<O.O44
0.33

-
0.91

<0.039

.

•

-
•

— i —

0.29
<O.OS1

0.88
<0.055
0.054
<0.04«
0.11

;|

250
2400

•- MS ;
morVg

•
-

-
•

•

-

.

-

.

-

'

-

-
-
•

.

j
63

3100
: NS '
mo/Vg'

.

•
-

•

-
-

.

-

-

1
110

4100
NS

mo/kg

-
-

-

-
-

.
•
-

.-

-

•
•

,';
2
2

NS

mg/kg

-

-

-
-
-

.
•
•

.
•

-
-
-
-
•

*

-

~r-

•

•

-

• • «
1500
1500

'NS . .
mg/ka

-

•
-
•

-
-

-

-
•
•
-
-

•
•
-

—7-

-

•

•

|;

1100
21000

NS •'
mg/kg
<1.2

1.8
<1.2
11
2.3
2.7
Z.3
<1.2
<1 2
<1 2
<1.2
<l 2
<1.1
<1.2
<1.J
1.4

<! 1
<1 2

a.r•
<l 2
<l.2
<l-2

-
3.4
tl.2

.

•
-

-

-
-

39
<1.4

<1.8
<1.4
<1 4
2.3
2

So
Ti

os
. 

P
er

ce
nt

 (
%

)

NS
NS
NS
%

84.7
77.4
73.5
85.4
82.1
70

746
69.6
80.6
855
82.1
80.9
80.5
87.1
83.4
84.9
83.9
88.5
81.4

83.9
79.2
00.5
84
64

83.6
81.3
86

90.3
77.2
88.2
88.5
81.5
807
80.7
608
779
92.7
85.5
74.1
61.4
698
854
633
728
57.5
56.9

Nol anelyied
NO Nodtetacted
J Estimated concentration

NS No soil cleanup erttarton
uoAQ Microgrimi par tdlogram
moAo MiMgrams par idlogram

Shaded data eiceed soil cleanup cnmrta
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Table 6-2.
Soil Sample Analytical Results - nemodlnl Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Sdl
Boring

SB-20-O8
SB-2D-O6
SB-2D-07
SB2O-07
SB2D-07
SB-2D-08
SB-2D-08
SB2D-09
SB-20-09
SB-2D-09
SB2D-10
SB-2D-10
SB-2E-01
SB-2E-01
SB-2E-01
SB-2E-02
SB-2E-02
SB-2E-02
SB-2E-03
3B2E-03
SO-ZE-03
SB-2E-03
SB2E04
SB-2E-O4
S8-2E04
S»2E-04
SB-2E-05
SB-3A-01
SB-3A-02
SB-3A-03
SB-3A-04
SB-3A-OS
SB-3B-01
SB-3B-01
SB-3H-01
SB-3H-0?
SB-3B-02
SB-3B-02
SB- 38 -03

SB-3B-03
SB-3B-04

SB- 38 -04
SB- 38 -05

58-38-05
SB- 38-06

SB- 38-06
SB-38-07

Depttl
Interval
(feet)

65-70
95-100
35-4.0
50-55
60-6.5
35-40
55-6.0
15-4.0
7.5-80

105-110
35 -40
55-60
no-os
30-35
6.5-70
0.0-0.5
30-3.5
7.0-7.5
00-0.5
3.0-35
70-75

11 0 11.5
OOO.S
2.53.0
6.57.0
8.5-90
30-3.5
1.5-2.0
1.5-2.0
1 5-2.0
1.5-20
1.5-2.0
00-0.5
1.5-2.0
45-50
O.OOS
1.5-2.0
5.5-60
0.0-05

40-45
0.0-05

5.0^55
O.CKI5

45-50
00-05

5.0-5 5 _,
00-05

Laboratory

£60450-48
E60450-47
C 60358 92
E6035B-93
660358-94
E60588-33
E60588-34
E 90588-4
E60588-5
E 60598 -6

£80588-11
E605B823
E 60728-58
E 60729-59
E60729-60
E40729-54
E80729-55
E60729-56
£80548-45
E80588-46
E60588-47
E 60568 -48
E 60588-64
E 60588-31
E 60588-32
E 60588-44
E 60588 49
ES0358-32
E 603 58-31
C 60358-95
E 503 58 54
E603 58-96
E 603 58-1 01
E 603 58-102
E6O35B-103
E603S8-51
E 603 58-52
E 503 58-53
E 60358 36

E 90358- 38
E 603 58 -48

E6035850
660358-39

E 60358-41
E 60358-4 5

ES0358-47
E 603 58- 58

t!
HDCSCC

NRDCSCC
IOWSCC

Data / limb

12/10/99
12/10/99
12/9/99
12/3/99
12/9/99

1Z/13/99
12/13/99
12/13/99
12/13/99
12/13/99
12/13/99
12/13/99
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/1 5/99
12/13/99
12/13/99
12/13/99
12/13/99
12/13/99
12/13/99
12/13/99
12/13/99
12/13/99
12/B/99
12/B/99
12/9/99
12*99
12/8/99
12/8/99
1Z/B/99
12*99
12/9/99
12/9/99
12/9/99
12/9/99

12/9/99
12/9/99

11MX99
12/9^9

12/9/99
12/B/99

12/9/99
12/8/99

j

490
2000
50000

•

-

•

j
. 490
2000
50000

-

-

-

-

•

•

5

b

490
2000
5OOOO

-

•

.

-

-

•

|

490
2000
50000
UO/Vfl

-

-

-

•

-

•

<V
ro

co
r1

26
0

490
2000
50000
Ufl/kg

-

-

-

-

1
14 .

340
NS

mg/Vg

.

-

<6.5

<6.e

<6.7

<6.5

•
<84

<7.B
<6. 7
<7.4
<8.1

•

"-

;[

•. 20
20
NS

mg/Vg

6.7
6.3
9.2
8.9

(23.8 -:

62
7.4
2.1

1.9

18
5.5
5.1
2.4
4.7
5

4 6
16
11

101
14.1
4.2

; 53.S-)'.

7.5
<1.1

7.7
•?21.4ji

2.3

1.4

12.2

7.2
7.3

4.9
16.4

92
106

3
13.5

6.5
8

I

2
NS '

mg/Vg

<0.69
0.62

•C063
<0.63
<0.61

<0.62
061
<05fi

<0.54

<O.S6
<06t
<054
<056
<0.58
<06
<0.64

, <O.S4
cO.66
<0.81
<OB7
<0.58
<0.7
<065
<0.56
<0.62
<0.68
<0.57

<059
<08

<065
<0.52

<067
<0.61

<0.72
<O.B2

<OS2
<062

<0.76
<0.57

§

39
100
NS

<069
<0.75
1.4

<053
<0.61

<0.62
<o.ei
<056

<0.54

<0.56
<0.61
0.71

<056
<058
.06

<0.64
<0.54
<0.66
0.88

<087
<0.58

1.2
<0.85
<0.56
<0.62
<0.68
<0.57

<059
<0.6

«0.85
<0.52

<0.67
1.1

.0.72
O B

<062
0.82

<0.76
0.97

6

NS ...
NS
NS

mg/Vg

16.7

B.B

12.5

-

15.4

-
•

285
107
5.5
11.9
28.6

-

.

;..-
600
600
NS

mg/kg

.

53.3

73.1

117

-
-

72.1
.
-
-
-

169
27.2

6
45.9
68.7

•

•

.

.

•

400 ,
600 . ;

15.6
49.7
254
46

19.8

95.9
176

<11 0

•
-

32.8

O1.0
361

^TMW1^^
61.4"c^rro -v^
120
85.5
13.6

--1500S
105
766
184
215
56.7
15.3
127
196
150

-
<12.0
335

-
195
949

117

Miioĵ

•teeas.1

197

685

^ 883^,

129
<T1S40.

V;
...14 .

270
.' . NS • '•'''.;

0.33
0.18
34

0.13
0.25

-

0.23
0.47
<004

0.1
•
-

0.059
1.1
4.7

0.36
1

0.33
0.32

<0.036
1.4

0.73
052
3.7

0.5S
<O.O47
0.094

5
0.36
0.61

<0.045
0.84

•
0.1

0.19

0095
0.53

03
0.3

013
0.32

0069
0.37

,
250
2400 ;
. NS

.

-
•

-

-
-

18.6

22.5
-

24.1
.

-
18.4

-
292
202
<45
17.6
259

•

• •

i
63

3100
NS

-

OI.O
•

<11 0

<1I.O

-
<11.0

<14.0
<13.0
<1I.O
<I2.0
<14.0

•
•

"

1
110

4100 -
NS.

-
-

<1.1

<1.1

<1.1

<1.1
.
-
-

<1.4
<1.3
<1.1
<l.2
<1.4

•

•

.

-

§

2
'.' 2 '..
NS

mg/Vg

-

-
-

-
•

<1.1

1.4

<5.6

.
-

<1.1
.

-

<1.4
<1.3
<1.l
<l 2
<1.4

-

-

-

-

— '. —

-

•

r
1500
1500
NS

mg/Vg

. .

-
-
-
-

-
•

62.8
•

45
-
.

83.1

-
44.8

-
938
32.7
6.2
136

99.5
•
-

•
•

.

•

S

• • * • . • •
1100

21000
N8

mn/Vg

1.B
3.2

«1.3
s.a
87.1

-
-

6.1
<1.2
<1.1

•

<1.1
•
.

<1.1
6.3
2.3
<1.t
17
2

2.1
<1.1
<1 3
4.8
2.6
1.5

38.2
5.1
5.2
2.1
11.8
<l.1

<1.2
53.1

-

1.3
4.3

1.6
10.6

3.7
2

<1 2
1.2

~^J~
2.5

Sc
*<

a 
Po

ica
m

 (%
)

NS
NS
NS

.

79.3
788
81.9
79.2
59.9
80.3
81.5
884
72.4
72

B2.B
B0.2
77.1
88.8
B2.5
78.3
89.6
86

83.1
78.4
92.2
75.5
81 B
57.7
85.4
71.2
76.9
89.3
80.9
73.8
87.9
88.9
85

83.8
86.4
76.4
9S.S

74.9
82

69.6
709

804
80

659
87.2

No< analyzed
NO Not dctociod
J Estlmtfed coocenirabon

NS No c<4 cUonup criterion
ugftg Mcrograrm p«r kflogram
trig/kg Millgrams p«r Ulogram

Shaded data 0xcMd toil ctoanup criteria



Table 6-2.
Soil Sample Analytical Results - Remedial Investigation
Former West End Manufactured Gas Works
Jersey City, New Jersey

Soil
Boring

SB- 38-07
SB-3B-07
SB-3B-08
SB-3B-OH
SB- 38-08

SB-3B09
SD-3C-01
SB-3C02
SB-3C03
SB-3C-04
SB- 30-ot
SB- 3D -02
SB-3O-02
SB-3O-O3
SB-3O-03
SB-3E-OI
SB-3E-01
SB-3E-02
SB-3E-02
SB-3E-03
SB-3E-03
SB-3E-04
SB-3E-O4

SB-3F-01
SB-3F-02
SB-3F-02
SB-3F-02
SB-3F-02
SB-3F-03
SB-3F-03
SB-3P-04
SB-3F-04
SB-3G-01
SB-3G-01
SB- 30-01
SB-3Q-02
SB-3G-02
SB-3G-02

IS- 15
MW-GB
MW-7B

MW-08B
SO- 1 Deep

Interval
(leet)

1.5-2.0
30-35
00-05
l.S-2.0
30-35

25-30
1.0-1 5
l.S-2.0
1 5 2 0
1.1-1.6
3 0-35
3.0-3 5
30-3.5
35-40
35-40
1.5-20
55-60
1.5-2.0
40-4.5
1.0-1.5
55-«.0
1.0-1.5
3.5-40

4.04. S
00-O5
1.5-2.0
3.0-35
4.0-4.5
1.5-2.0
30-35
1.5-20
3.0-3.5
0.0-0.5
1.5-2.0
5.0-5.5
0.0-0.5
l.S-2.0
5.0-5.5
7.5-8.0

16.0-16.5
170-175
17.0-17.5
25.5-26.0

LatxxatofTr
Sample No.

E60358-59
E60358-60
E6035833
E60358-34
E 60358 35

E603S844
E 60358 65
L 60358-66
E6035B64
E60358-67
Efi03Sa-72

fc 60368- 108
E60358-97
E 60358 55
E60729-45
E6035B-50
E60358-57
660358-98
E 003 SB 99
£00358-100
E 60358 61
E 60358 62
E 60358-63

£60358-17
E60729-74
E60358-20
E60729-75
£60358-21
E603S8-18
E60358-19
E60358-14
E60358-15
E603S8-68
E 60 358-69
E60358-70
E60358-71
£60358-12
E60358-13
E60729-78
E8 1060-3
E61066-7
E61066-2
E61066-4

M
JO

EP
 S

or
t

~
aa

nu
o

 C
.tt

a.
1a

ROC SCC
NRDCSCC
IGWSCC

Dale / Unlu

12/B/99
12/8/99
12/9/99
12/9/99
12/9/99

12/9/99
12/B/99
12/9/99
!2/9«9
12/9/99
12^99
12/B/99
12/8/99
12/8/99
12/15/99
12/8/99
12/8/99
12/8/99
12/tV99
12/B/99
12/9/99
12/9/99
12/O99

12/9/99
12/15/99
12/9/99

12/15/99
12/9/99
12/9/99

!̂ S
12/9/99
12/9fl9

l2/9«9

12/9/99
12/9/99
12/15/99
12/22/99
12/22/99
12/22/99
12/22/99

<M

8
490
2000
50000

NO
NO
NO
NO

-

NO
NO

NO
NO

ft

490
2000
50000
ugAg

NO
NO
NO
NO

NO
NO
NO
NO

3

b

I
490
2000 .
50000
ug/Vg

NO
NO
NO
NU

NO

NO
NO
NO

.
490
2000
50000

NO
NO
NO

NO

-
•

NO

NO
NO
NO

3

490
2000
50000
ufl/Vfl

NO
NO
NO
NO

-

NO
NO
NO
NO

t

14
340

'.-NS ••:

mg/kg

<69
<7B
<B4
<7.0

<66
<75
<7.4
<7.4
<7.2
<80
<73
<68

<8.t
<7.2
<76
< 7 S
<77

.,.

20
20

. NS
mg/kg

8 6
15.2

9 1

«-"•• ' '

5.2
11.4

^Zftlfi^T
19.4
6.1

2.5
14
1.6
16
4.4
3.3
IS

<1.l _

7.6
<1 2
132

3
10

I
2
2

NS

*0.64
<0.58

<068

<0.65
<058
0.76
<0.7
0.6

<05S
0.78
<062
<061

0.73

0.83
'061

094

•

<0.67
<0.60 1
<064
068
074

E '

39
100
NS .

<0.64
0.83

<06B

<065
1.4

<06S
<0.7

<0.59

<0.55
<0.63
<0.62
4 4
'06
<067
25

<057

<067
<060

18
'.062
<084

E

NS
NS
NS :.

mgykfl

•
38.7
11.1
51.2
1S8

5.3
20.8
10.2
10.3
124
16.2
835
5 4

B.I
72
559

9
149

C
op

pe
r

600
600

-

-
203
45.2
211
60.4

-

17.6
56.5
47

849
55.3
109
487
123

223
3.4
166
3.4
15.8

400
600 .

: MS
mg/kg

*?44fl'-^
239

759

I'-im-1"-

124
207
71.2
83.4
112

20.8
138
192
312
317
31.3

£*3340'.c.
<11.0

•

53.8
<12
323
<12
<13

S ,
- • z • '

14
270--

.. NS. .

•
0.49
0.7B

-
0.3

0062
0.38
0.75
0.42
0.45

-
0.18
3.1

.147.9 'i:-:
3.9
0.38
0.14
7.6

0.14

-

-

__J-

P5
'(] 040
<004/~
'0044
<004B

,.:
250
2400

..NS -
mgykg

-

22.8
1B.4
32.4
12

-

<4.4
21.6

8
5.8
20.7
12.4
46.9
<4.6

.

'

— "--

29.3
<4.B
499
6.4
17.4

• j :
83

. 3100
,NS , .

-

<12.0
<13.0
<14.0
<12.0

<11.0
<120
<12.0
<12.0
<12.0
<13.0
<12.0
<11.0

*

~: —

<13.0
<12
<13
<12

- , '

110
4100
NS .

mg*g

-

-
<1 2
<1 3
<1.4
<1.2

•
<1.1
<1 2
<1.2
<1 2
<1.2
<1.3
<1.2
<1.1

.

<1.3
<1.2
<1.3
<1.2

i

2
2

NS
mg/Kg

-

-
<1.2
<1 3
<1.4
<1.2

-

-
<1.1
<1.2
<1 2
<\2
<1.2
<1.3
<1.2
<1 1

-
-
-
*

-

<1 3
<1 2
<l 3
<1 2

• ra
1500

1500
.NS
mg^g

-
-
-
-

-
1060
48.4

22.5
12.4

•
-

15.8

722
83.4

186
166
10B
805
8.4

-

-H

56.8
179
295
18.3

,

1100
21000

NS
mg/Hg

<1 3
2.7

?2

<l.3
6.4
2.9
6.4
3.4

•
•

<1 1
2.1
3.3

<1.2

<1.2

<1.3
1.4

•cl.1

-

•

-

-

-—

<1.3
<l 2
8 4

<1.2

!
NS
NS
NS

64.1
78.6
807
76

73.8

76.6
86.5
768
71.2
852
77.9

856
827
80.3
90.7
795
81.1
81.6
829
74.6
B2.1
87.5

78.8
84.5
77.5
58.8
63.2
74.5
43.1
81.1
72

89.8
eo
81

82.4
90.3
74

74.1
829
78 7
80.2
77.6

o
10

Not onalyred
NO Nol deleclx)
J Estimated coocanlraticn

NS No soil cleanup criterion
uo/kg Micrograrm per Ulogram
mg/kg Millgrams per kilogram

ShaUed data exceed soil cleanup criteria



TABLE 6.3

SOIL SAMP1 E ANALYTICAL RESULTS - SUPPLEMENTAL REMEDIAL INVESTIGATION

FOHMKH W E S T FNI) MAN1IFAC Tl IHFI) (IAS WORKS

JERSEY CITY, NEW JERSEY

Sanxxe 10
Lahoiaionf ID Numtxi

Sampling Da'.f

SamplR Deplfi
Units

9TEX
3cnzene
Toluene

Elhylberuene

Xvtone (lolall

PAH
Acenat*>tnene
Acinaphirv«ne
Anftucene

Benjo(a)anlh»ac»rte

BenfiXalpyenf
benjo(0>lluaianlhene
Ben2o(g.ri .OPOrylcnc
3eruu(V)lluOianllienB

Chfy»«ne
0«Uenia<».hl«nthi»cona
Fluor an Viand

Fluorene
lndeno(i.2.3<d)l>Yfen«

Napnimiene
Phenanihiene
Pyiene

M«fa/s
Aluminum

Antimony

Anenic

Jartum

Beiylium
Cadmium
Calcium
Ihioonum
Coual
Coppei
lion
L»d
Magnesium

Manganese
Mercury
Nickel
Potassium
Salentum

SUvei
Sodium
Thallium
Vano<*um

Zinc

Cyan/de
Percent solids

RaiMHiUia!

[Jifeci Coriiaci
So»l Cleanup

Cnl.t.a
mQAq

Nun-RetkMiuiai
Ureci Coniaci
Sr>4 Cleanup

Cnltna
mavo

0
1000
1000

410

MOO-
NS

10000
o»
066

09

NS

09

9

086

2300

2300

09

2JO

NS

1700

NS

14

20

700

2

.10

NS

NS

NS

600

re
400

NS

NS

14

250

NS

63

no
NS

2

370

1500

13
looo
1000

1000

10000

NS
toooo

4

06ft
4

NS
4

40

0 66
10000
10000

4

4200

NS

10000

KTHiacI to

G'ourMjwaier
Soil Cleanup

Guiana
mo/kg

1
500
100
67

100
NS
too
500
ino
50

NS

MO

500

100

too
100

500

100

NS

100

SB-1C-OI

£93020-9
7/2501
15-40'
mg/vg

0.302 .
0363 .

NO
0851

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NS

340

20

47000

2

100

NS

NS

NS

600

NS

6OO

NS

NS

270

2400

NS

3100
4100

NS

1
7100

1500

NS

NS

NS

NS

NS

NS

NS

NS

NS

MS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

SB IC-OI

E 95820- 10

7/2 (JO 1

7 5 - 8 0

moAfl

ND

0264

0220

NO

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

J

J

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

HA

NA

NA

NA

SB IC-0/

E 98322 1

07/01

60-6 5

mQAg

ND

NO

NO

NO

0688

NO

ND

0 140

0131

0 177

0073

00084
0 171

NO

0328

NO

NO

0584

NO

0928

552

14

127

<400

<1 0

<! 0

< 10000

122

143

467

1 42000

374

<10000
388

1
149

<IOOOO
6 3
2

<10000
<20
328
301

<1 9

502

SB-ICO7
E98322-2

9/7/01
80-90'
mg/Vg

0857
ND

ND

NO

J
J

J
J

0.874

NO
0372

0563
0671

0(533

0309

023

0594
0 117

0684

0419

027B

0295

02S4

1 27

5870

<1 C

92

526

< O B

1 9

4500

129
< e o
502

18100
147

1040
118

067
139

1090
<l 0
<I6

<BOO.O
.1 6
222
518

<t 5

628

SB-1C-08

E9S322-3
9/7/01
45-50 '
mg/Vg

NO
ND
NO
NO

00338
NO

00026
0245
0258
0326
0134
0123
0247

NO
0478

00388
0142

NO
0392
0485

J

J

J
J

J
J

30100
<25
M.B
166
1.5

<1.3
4310
509
245
95

71000
M2

12200
4370
033
597
5060

3
<25
4440

<25
SO 3
321

<28

394

SB 1C-O8
E 98322- 4

9/7/01
11 O-1 1 5'

mg/VQ

ND
NO
NO
NO

0212
00327

049

0061
0.907

1.1

0365
0404
0859
0 134
1.94

0249
0.42}

00494

1 62
1 84

11000
<1 7
11.1

258

<087
<oa/
20900

21 9

14.1

BO 9

46500
»«7

4080

558
18

232
2150
<1 7
<1 7
3080
<1.7
105

329

<l 7

572

J

J

SB-1C-09
E85820-1
7/26/01
90-95'
mo/Vg

4.4}
0646
1.02

0885

309
ND
314

33

1

2.43

1 19

0793
4.41

OM

486

387

1.05

ND
862
781

3100
<1 6
68
478
<078
<0.7B
1540
03

<78
263
7750
673

<7600
41.7

0.085
152

< 780.0
2

<! 8
<7800

<1.6
148
703

<1.4

699

J

J

SB-1C-09
E95820-2
7/28/01

130-135'

moAO

NO
ND
ND
ND

NO
ND
NO
NO
NO
NO
NO
ND
NO
ND
ND
NO
ND
ND
NO
NO

19100
<l B
7.4
446
<094
<0.94
2440

306
11 4
15.1

31200
107
6620
303

<0055
246
3520
<1 9

<I9
<9400
<l 9
40 1
765

<1 6

57 1

SB 1C 10
£958203

7/26AJ1
5 05 5'
mo/vq

1.07
0486
0.312
0302

55.1
391
121
lot
312
170
84 3
64
223
to.o
320
85
ao
44

373
538

4400
<1.4
1S4
3O

<068
16

<6800
ea
358
499
12900
187
762
458
013
68

<6800
4S

<1 4

<880.0
<1 4

2 4 2

258

<l.4

73 1

J
J
J

J

S8.1C-10
E9S82D-4

7/26AJ1
105-11 tt

mo/ko

0232 J
ND
NO
ND

866
228
4 4 4
6.79

4.S

3.1
095
2.02
5.8

04oa
743
681
1.04

0587

142
129

2010
<l.3
63

<260

082
<OB8
<6600

4.8
13.7
334
9710
28«

<8600
392

<0036
31.6

<aeoo

<1 3
<1.3

<06OO

<1 3
11.7
23.3

<l.2

802

SB-1C-11
E9582O-5
7/26/01
80-90'
mgAj

ND
ND
ND
ND

ND
0439
1.13
i.ea
1.97

5.19

1 52

2.18

323

0.3O9

931

0328
1.)

0154
452
822

4860
<l 5
178
230

<073
<073
2420

51 3
<73
468

14400

384

910

337
018
18 1

<7300

«1.5
«1 5
2600
<1 5
258
40

<1 4

678

SB-IC-11
EOSUO-e
7/savoi

180-165'

mo*0

ND
ND
NO
ND

ND
NO
NO
NO
NO
NO
NO
NO
NO
ND

00259

ND
NO
NO
NO

00378

138OO

<1.2
22
51

082
<062
<6200

12.1
84
84

9170
81

2180
83

<004

12.8
BIB
<1 2
<l.2
1060
«1 2
20.9
32

<1 3

787

SB-IC-12
E9S820-7

7/36A11
3.S-4.0f

mnAO

1.43
0529
0824
0573

0148
105

0715
1.51
i.te
1.14

1 R8

0.918

1 96

O 370

1 51

0.333
1J7

0278

1 36
606

9520
<12
64
102
081
<06I
1100
187
<61
46.1

18200
284
2220
101

042
122
1230
<1 2
<l 2

<8IOO
<l 2
129
572

<l 2

84

J

J

S8-IC-I2
ESB82O-8
7/26/01
7 5 8 0 '
moAg

ND
NO
NO
032 J

0108 J
0572
0.31 J
013

1.95
1.31
0689
059

1.1

0.1 7B J
132

0 15B J
0683
0.165 J
0895

1.9

9420
<1.2
88

81.7
064
23

4140
209

17
97.8

21700
114

3310
181
076
321
1290
<1 2
<1 2

<6200
<1 2
40.5
2180

<l 2

79 6

O
Ni

00

.
I 13 I

J
NO
NA

Sample exceeding Ihe RDSCC. NROOSCC a IGWSCCC
Indk îlei on eslimaled value
Nol Delected
Nol Analyzed
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TABLE 6.3
SOIL SAMPLE ANALYTICAL RESULTS - SUPPLEMENTAL REMEDIAL INVESTIGATION

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY. NEW JERSEY

Sampla 10
labwalcxy ID Numb*'

Sartif*n9 OaU
Samplo Depth
Ifrlils

BTEX
Qcraena
Toluono
Elhylboniane
Xyl«n« (1oul|

PAH
AcenapMhena
Acenaphlhylena
Anthracene
Borao(a)anmraccnc
B«n2<Xa)pyr0n*
B«n7O[h)llurwanlh«n«
Boruolo.h.l)perylen«
B«nzo[t<XkJC*anlheoa
Quysena
Dib«nlo<*.h)anlhiBCan«

Fiuorantheoe
FkiO(8ne
lnrtona(l.?.3.cd)pyrene

NachltiBtene
Phenanlhrene
Pyreoe

Meia/s
Aluminum
Antimony

Alien*
Banum
BerytUjm
Cadmkjm
Calcium
Chiomiiim

Cobalt
Covffi
Iron
Load
Magnesium
Manganese
Uemcy
Nickel
Potassium
Selenium

Silver
Sodum
Thallium
Vanodum

Zinc

Cyan/de
Percent solids

RM'CkTMrai

D"«.l Coniao
SrJ Cl«»r-,,p

C'lio"*
mQAy.

3
1000

1000

110

3400
NS

10000
09
068
09

NS
09
9

0 66
2300
2300
09

230
NS

1700

NS
1 J

20
rao
2
39
N3

NS

NS
600

NS
100

NS
NS
)4

250

NS
83

110
NS

2
370
1500

N.XI H9SK3cnlial
Or«cl Cooiacl
5oJ Cl«anup

C.ilm.a
mgAg

13
1000

1000
1000

10000
NS

10000
4

066
4

NS
4

40
066

10000
IOOOO

4

4200
NS

IOOOO

NS
140

20
47000

2
100

N3

NS

NS
6OO

NS
6OO

NS
NS

270
2400
NS

3100

4100
NS

2
7100

1500

Impact lo
G'Ountfwa'ei
SoJ CUlmip

CXena

n*Q/l«Q

1

500
100
67

100

NS
100
500
100
50
NS
500
500
100
100
100

500
100
NS
100

NS
NS
NS

NS
NS
NS

NS

HS

NS
NS

NS
NS

NS
NS
NS

NS

NS
NS

NS
NS

NS
NS
NS

SB ?A 23

EOB3225
0/7/01
5 0 5 5 '
moAg

1.7
1 04

1 75
273

402

NO
0945
031

0223
0263
one
0 0902
0374

NO
0864

NO

0102

0492
1 72
1 59

3150
<l 4
II 2
77 1
07

<069
2020

9 6
7

200
U600

103
.6900

toe
049

195

<6900
2 4

<1.4
.6900

<\ 4

152
152

<! 4

71 7

J

J
J

SB-2A-23
E 98322 6

0/7.O1
100-105'

moAQ.

1.91
ND

NO
NO

266
NO

0526
0181
0122
0147
00593
0048
0231

NO
0465
NO

00437

0351

0874
0874

3330
<1 5
79

555
<0 74
<0 74

1730

6 7

<74
654

15100

51 9
.7400

85
OO9

15 9

<7«00
<1 5

<1 5

.7400

.1 5
12 5
34

<1 4

679

J
J

J

SB 2 A 2 4
E983227

00/01
6 5 - 7 0 '

moAO

0005
ND
ND
ND

182

ND
13

17.3

14 t
119
72
8 3
198
233
21 3
1 4 4

7.11

830

51
51 3

3950
<1.4

355
384

<0.71
<0 71

28900

110
86

742

40900
2070
2640
780
017

213

<7100
4

<l 4
.7100

<1.4

196
621

<1 4

70 1

J

SO-2A24

EOSJ226
tmot
909 5-
mo*o

ND
ND

ND
NO

132
824
79 1
55. 5
31.7

ii.S

972
B.J1

St.]

4.29

603
565
976
516
234
152

1E40

<l.2
57

<240
<oe
<oe

<eooo

55
78

25.7
9100
396

<6000
145

<0037
233

<6000
17

<l 2
<6000
.12
90
235

<l 2

836

0
0

0
0

SB-2B2I
ED8322 10

8/7/01
6 0 6 5 '
moAj

NO
NO
NO
NO

0.88 J
15
NO

0.191 J
O.US J
1 2«

ND
Ob« .

1 48
NO
215
0902

NO
5730

31
468

6130

<i.e
85
124

<089
<089
4110
68
<89
322

14200
136

<8900
43

014
IB?
920
22
<l 8

<8900

<l 8
208
188

81 1

562

SB-2B-21
E33322 11

9^/01
135140 '

mgAq

NO
NO
ND
ND

00267
00564
00868
00832
0.0646
00513
0.0148
00222
00788

ND

015
0111

0033
0423
036
0198

10500
0.3
15

655
<065
<065
1520
10.3
<6.5
57

8480
87

1410
302

0066
73

<6500
<1 3
<13

<6500

<1.3
136
41 6

<I3

769

J
J

J
J
J
J
J
J

J

SB-20-22
E9832212

fl/7«1
10CH051

mQ>Vg

NO
NO
NO
ND

ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
ND
ND
ND
NO
ND

9750
<1 1

3
368
<057
<057
783
138
81
92

12700
64

2760
147

<003«
205
1000
<1 1
<1 1

<5700
<l.1
225
106

<1 1

861

SB-2B-22
£96322-13

6^/01
13.S-14.or

mgAQ

NO
ND
ND
NO

ND
ND

00127
0039
00304
003J4
00262
00115
0045

ND
004M .

ND
00222

137
00664
0.0794

4930
.11
1.7
39

<055
<0.55
672
It.l
5.7
134
8800
108
2020
108

<0037
183
562
<1 1
<l 1

<3500
<1 1
16

908

<1.1

90. 1

3B-2D-11
C30137-1

a/i/ot
s.s-tir
mg/Vg

0106
ND
ND
ND

0279
0096
0107
0455
1.68

2
0714

0733
0558

ND

0888
0186

0850
0077S

127

1.36

2510
.12
2.7

<240

<OS9
<059

<5900
78
.59
08

6620
11.5

.5900
16.2

<OO37
.47

<5900
<1 2
<1.2

•C5900
.12
128

7

1.2

844

J

J
J
J
J

J
J
J

J
J

J

SB 20 11
E30137-Z

8/1/01
859 '
mn>Q

7.42
1 75
267
4.14

118

11 8
608
42 »
44. B
JJ J

163
9.75

37.4

9.49

686
4 8 7
14.6
117

190
131

3600
<16
84
389
.079
.079
1030
108
<79
385

11200
756

.7900
44

031
173

<7900
<16
<l 8

<790.0
< I O
190
539

<I6

61 1

SB-2O-1 1
E90I37-3

3/1/01
20.0-20.5'

m(l*B

NO
NO
NO
NO

0.157
NO

0.0763 J
0.066 J
0061 J
0.042 J
00238 J
00156 j

00381 J
NO

0.107
00624 j

NO

0.135
0295
0.209

11400
<1.3
7.9
154
077
068
6570

21 5
10.1
15

21300
93

5330
387

.0034

18.5
2550
<1 3
<1.3

<6400
<1 3
21.6
463

<1.2

83.6

SB.3O-03

E9527B-1
7/16A)1
3.04.0'

mgAfl

4.78
0901 j
049 J
0857

ND
ND
ND
NO
ND
ND
ND
ND
NO
NO

00198 .
ND
ND

0.0782

00226
00338

13400
.12
31
68
.06
.08

11900
41 1
149
141

29600
8.7

7300
528
01

23.6
1870
<1 2
«1.2

.6000

<1.2
475
485

1.3

839

SB-3G-03
E9M7M
r/i&/ot

I2.0-I3.or

"9*0

u.a
29.8
309
446

00758 J

00795 J
0007 J
0.162
0.15

0143
OMI] J
0065 J
0 157
NO
024

0100

00727 J
1 04

0205
J 0268

7490
<14

4
558
.069
<069
4500

21
89
239

21200
278
2940
339
Oi l
145
788
.1 4
<1 4

<8900
<1 4

382
743

<1 3

735

o
ro
CO

Sample eicoading Ihe RDSCC. NRDDSCC or IGWSCCC
Indicatta an estimated value
Noi Delected
Not Analysed
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TABLE 6.4
PEAT LAYER DEPTH AND ELEVATION
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

12/77/01 4:23 PM

Location

GB-01

GB-02
B1-1D

B1-2D

B1-2E

B1-3E

B1-4C

B1-4D

B1-5C

B1-50

B1-6C

B2-11D

B2-4A

B2-5B
B2-6E

B2-7C

B2-7E
B3-IA

83-1 C

B3-10

E3-2A

B3-2B
B3-2C

B3-2D
B3-3A

B3-3B
B3-3C
B3-3E

B3-4B

B3-4C

B3-4E

B3-5A ;

83-58

33- 5C .

B3-6A
B3-6B

B3-6C
B3-7A

83-78
B3-8A

33-6E

BIO-13A

BIO-1-OJEP

3IO-25C
BIO-2A-09

BIO-2A--5
BIO-2A-22

BIO-3E-Q1
BIO-50A

MW-06B

MW-07B

MW-08B

Phase

Geotech

Geotech

1 Model

Model

Model

Model
Model

Model
Model

Model

Model
Model

Model
Model
Model

Model

Model

Model

Model

Model

Model
Model

Model
Model

Mode!

Model
Model
Mode!

Model '

Model '

Model <

Model i

Model 1

Model I

Model :

Model I

Model '
Model .

Model ;

Model ;
Mooel i

Model !

Model

Model •

Mooel

Model
Mooel

Model
Model

Rl |

Rl

HI

AOC

1A

1A
ParceM

Parcel 1

Parcel 1

Parcel 1
Parcel 1

Parcel 1

Parcel 1

Parcel!

Parcel 1
Parcel 2

Parcel 2
Parcel 2
Parcels

Parcel 2

Parcel 2

Parcel 3

Parcel 3

Parcel 3

Parcel 3
Parcel 3

Parcel 3

Parcel 3
Parcel 3

Parcel 3
Parcel 3

Parcel 3

Parcel 3
Parcel 3

Parcel 3

Parcel 3

Parcel 3

Parcel 3 |
Parcel 3 ,

Parcels :

Parcel 3
Parcel 3 .

Parcel 3 '

Parcel 3
Parcel 3 •

Parcel 1 i

Parcel 1 I

Parcel 2 '
Parcel 2

Parcel 2
Parcel 2

Parcel 3

Parcel 3

3D

2C

3D

Total
Depth

72.0

72.0

10.0

16.0

16.0

16.0

12.0

12.0

12.0

16.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

11.0

12.0

8.0

12.0

12.0

12.0

15.0

12.0 !

12.0 i

12.0 i

B.O !

11.0 i

12.0 i

12.0 |

10.0 !

12.0 i

12.0 !

12.0 !
12.0 !

12.0 !

12.0

8.0

12.0

12.0 :

300

30.0 |

34.0 I

31.0

30.0

32.0

31.0

32.0 :

250

26.0 :

260

Surface
Elevation

6.0

6.0

8.4

8.0

8.6

8.4

7.7

8.0

7.0

7.8

6.7

16

9.4

9.2
9.2

10.2

10

8.9

9.3

8.6

8.7

8.4

8.4

8.4

8.2

8.2

8.2

8.3

8.3

8.2

8.8

8.9

B.4

8.3

9.0

9.0

9.0

10.4

9.5

10.5

9.1

9.0 '

7.9

13.0 I

9.1

9.5

10.1

B.7

9.7

8.2

14.5

3.6

Depth to Peat

Top

I 17.0

' 10.6

9.0

13.0

12.5

13.5

11.0

9.0

I 10.0

13.0

11.5

NE

10.0

10.5

10.5

10.5

11.5

9.5

10.0

6.0

10.5

9.0

9.5

NE

10.5

10.5

8.5

6.0

9.0

9.5

10.0

9.0

9.0

9.0 |

11.0

10.5 1

10.5

11.0 '

6.5 :

11.0

7.5 !

9.0 I

11.4 1

11.9 I

9.0 j

10.0 I

9.5

13.5 :

10.5

11.0

NE

10.0 '

I Bottom

! 20.0

i 17.0

: NE

15.0

13.5

15.0

NE

11.0

12.0

15.0

12.0

NE

11.5

11.0

1Z.O

11.5

NE

11.0

12.0

7.0 i

11.0 j

10.0 I

10.0

NE j

12.0 :
11.5 ;

12.0

7.0 :
11.0 i

12.0

11.0 I

10.0 I

12.0 !

12.0 i

12.0

12.0

12.0

1 2.0 !

NE

NE

8.0 i

9.3 !

12.0 :

120 |

NE J

11.0 !
14.5 !

14.0 ;

13.5

1S.O :

NE :

17.0

M:\p.-ojecr\s\s-pnv\s99is99227\b\supp rir\iables\taCle 6.4 - peansummary with Cuogenie bonngs

Thickness o'

Peat Layer

3.0
6.4

NE

2.0

1.0

1.5

NE

2.0

2.0

2.0

0.5

NE

1.5

0.5

1.5

1.0

NE

1.5

2.0

1.0

0.5

1.0

0.5

NE

1.5 !

1.0 i

3.5 |
1.0 |

2.0 |

2.5 !

1.0 |

1.0 i

3.0 :
3.0 ;
1.0 !
1-5 !
1.5 i

1.0 '

NE ;
NE !

0.5 ;
0.3 :

0.6 i

0.1 :

NE i

1.0

5.0

0.5

3.0

5.0

NE

7.0 ;

Elevation of

Top of Peat Layer

-11.0 |

-4.6

•0.6 !

-5.0

-3.9

•5.1 i
- -3.3 |

•1.0
-3.0
-5.2

-4.8
NE

-0.6 j
-1.3 |
-1.3 !
•0.3 i
-1.5
-0.6
-0.7
2.6

-1.8 I
•0.6 I
-1.1 :
NE

-2.3
-2.3 |
-0.3
2.3

-0.7 I
•1.3 !
•1.2 I
-0.1 :

-0.6 i
-0.7 J

•2.0 1
-1.5 |
•1.5 i
-0.6
3.0 !
•0.5
1.6 I
0.0

•3.5
1 1 I

0.1 :

•0.5 i

0.6

-4.8

-O.B

•2.8

NE

-1.4
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TABLE 6.4
PEAT LAYER DEPTH AND ELEVATION
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

12/27/01 4:23 PM

Location

SB-1 Deeo
SB-1A-01

SB-1A-02

SB-1B-01

SB-1B-02

SB-1B-03
SB-1B-04

SB-1B-05

SB-1B-06

SB-1C-01
SB-1C-02

SB-1C-03

SB-1C-04

SB-1C-05
SB-1C-06

SB-2A-01

SB-2A-02

^SB-2A-03 ~*
SB-2A-04

SB-2A-05

SB-2A-06
SB-2A-07

SB-2A-08

SB-2A-09

SB-2A-10

SB-2A-1 1

SB-2A-12
SB-2A-13
SB-2A-U

SB-2A-15

SB-2A-16
SB-2A-17

SB-2A-18

SB-2A-19

SB-2A-20 :
SB-2A-21 ;

SB-2A-22 '

SB-23-01 i

SB-2B-02

SB-2B-03 i
SB-2B-04 '

SB-2B-05
SB-2B-06
SB-2B-07

SB-2B-06

SB-2B-09
SB-2B-H 1

SB-2B-12 ;

SB-23-13 ;

SB-23-14 '

SB-2B-16
S3-2B-18

Phase

Rl
Rl
Rl
Rl

Rl
Rl
Rl
Rl
Rl
Rl

Rl

Rl

HI

Rl

Rl

Rl

Rl

HI

HI

Rl

Rl

Rl

Rl

HI

Rl

Rl

Rl

Rl

Rl :

Rl

Rl :

Rl

Rl

RI :
Rl

Rl

Rl :

HI

Rl

Rl

Rl :

HI

Rl

Rl

Rl

Rl

HI

HI

Rl

HI

Rl

Rl

AOC

1A

1A

1A

1B

1B

1B

1B

1B

1B

1C

1C

1C

1C '
1C

1C

2A

2A

2A

2A

2A

2A

2A

2A j

2A

2A i

2A 1

2A !

2A ;

2A

ZA :
2A :

2A 1

2A

2A

2A ;

2A

2A

2B

2B :

2B

2B

2B

26

2B

2B

2B

2B :

26

2B

2B

2B

26

Total

Depth

26.0

4.0

3.0

4.0

4.0

4.0

4.0

2.0

2.0

4.0

4.0

8.0

12.0

12.0

12.0

6.0

6.0

6.0

S O

6.0

11.0

12.0

11.0

16.0

12.0

16.0 I

16.0 j

2.0 !

11.0

12.0

12.0 ;
5.0 j

4.0

12.0

16.0 !

10.0 :

12.0

6.0

12.0

12.0 '

10.0

12.0

12.0 '

12.0

12.0

12.0

12.0

12.0

12.0

8.0

12.0 :

12.0

Surface

Elevation

7.8

8.7

7.6

6.3

7.9

7.9

7.7

7.9

6.7

B.3

8.5

9.4

8.6

8.7

9.0

9.1

9.1

9.2

9.5

8.8

9.5

9.8

9.1 i

9.1 i

9.3 '

9.6

9.2

8.9

8.9

9.5

9.1 :

9.1

9.3 :
9.3 :

9.2

10.2

10.1

137

11.3

11.7 :

11.6 :

162

14.5

17.4

17.3

13.5

12.8

13.0

13.7

12.3

13.8

15.8

Deptft to Peat

Top

12.0

NE

ME

NE

NE

NE

NE

NE

NE

NE

NE

NE

11.5

11.5

12.0

NE

NE

NE

NE

NE n
10.5

11.5

10.5

15.0

10.0

13.0

15.0

NE ~T

9.0 !

NE ;

11.5

NE !

NE i

11.0

15.0

8.0

11.0 ;

NE

11.5

NE

9.5 i

NE

NE

4.5

NE

10.0

NE

12.0

NE

70

NE

NE

Bottom

16.0

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE !

NE

NE

NE I

NE

NE !

NE

NE

NE

NE

NE !

NE

NE

NE

NE '

NE |

8.0 I

NE

NE

NE

NE

NE !

NE

NE

NE •

N. \oroject\s\s-p-iv\s99\s99227\ti\supp rirtlabtesUaOie 6.4 - pearXsummary with biogenie borings

Thickness ol
Peat Layer

4.0

NE

NE

NE

NE

NE

NE

NE

NE !

NE

NE

NE

>0.5

>0.5

>O !

NE

NE |

NE

NE

NE ;

>0.5

>0.5

>0.5

>1 :

>2

>3

>1

NE

>2 ;
NE '•

>0.5 :

NE

NE

>1 !

>1

>2

>1 i

NE

>0.5 :

NE :
>0.5

NE i

NE

3.5

NE

>2

NE

>0

NE

>1

NE

NE

Elevation o(
Top of Peat Layer

-4.2

NE

NE

NE

NE

NE

NE i

NE

NE

NE

NE •

NE

-2.9

-28

-3.0

NE • !
NE

NE

NE

NE

-1.0

-1.7

-1.4

-5.9

•0.7

•3.4

-5.8

NE

-0.1

NE i

-2.4 !

NE !

NE

-1.7

-5.8 '

2.2

-0.9 :
NE

-0.2 :

NE

2.1 !

NE

NE ;

12.9

NE

3.5

NE

1.0

NE

5.3

NE

NE
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TABLE 6.4

PEAT LAYER DEPTH AND ELEVATION

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY, MEW JERSEY

12/27/01 4:23 PM

N:\project\s\s-pnv*s99\s99227MD\supp rirVabtesUable 6.4 - pealNsummary with biogenie bonngs

Location

SB-2B-19

SB-2B-20

SB-2C-01
; SB-2C-03

! SB-2D-01

! SB-2D-02

j SB-2D-03

| SB-2D-04

| SB-2D-05

SB-2D-06

SB-2D-07

j SB-2D-08

I SB-2D-09

SB-2D-10
SB-2E-01

SB-2E-02

SB-2E-03

SB-2E-04

SB-2E-05

SB-3A-01

SB-3A-02

SB-3A-03

SB-3A-04

SB-3A-05

SB-38-01 i

SB-3B-02 j

SB-3B-03 |

SB-3B-04 !

SB-38-05 :

SB-3B-06

SB-3B-07

SB-33-08

Phase

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

Rl

AOC

28

2B

2C

2C

2D

2D

2D

2D

2D

2D

2D

2D

2D

2D

2E

2E

2E

2E

2E

3A

3A

3A

3A

3A

3B

3B

3B

3B

3B

38

3B

3B

Total

Daplh

I 12.0

12.0

12.0 n

12.0

6.0

11.0

12.0

12.0

11.0

11.0

6.5

12.0

12.0

8.0

7.0

12.0

12.0

12.0 ~"

4.0

2.0

2.0

2.0

2.0

2.0

5.0 |

6.0 !

6.0 I
8.0 I

6.0 i

6.0 !

4.0 !

4.0 I

Surface

Elevation

15.4

17.6

14.1

14.0

10.2

8.9

9.3

9.2

9.5

9.4

9.4

9.3

9.0

9.7

13.0

13.4

12.9

11.9

14.7

8.2

8.9

8.2

8.4

8.3

8.6 I

8.3 :
86

8.0

8.2 ;

8.3 i

8.7 :

8.3 '

Deo* to Peat

Top | Bottom

NE i NE

NE

NE

! NE

Thickness ol

PBH! Layer

NE

Elevation of

Top of Peat Layer

NE
NE ! NE

| NE ! NE

NE ; NE
NE i . NE

NE !

NE : NE i

NE ! NE

11.0 | NE >0 j -2.1

NE NE NE

10.5 ! NE ! >1.5

NE i

-1.3

10.5 NE j >0.5 | -1.0

10.0 NE >1

6.5 ! NE | >0

S.O ! NE ! >6

11.0

5.5

NE

7.5

NE

NE >1
NE | >2.5

NE ! NE

-0.6

2.9

3.3

-2.0

4.2

NE

NE I >4.5 ' 5.9

NE NE I NE I

NE ! NE i NE I NE

NE ! NE | NE i NE

NE

NE

NE

NE

NE

NE

NE NE ! NE

NE i NE ! NE

NE

NE

NE

NE

NE I NE

NE

NE I NE

NE | NE

NE < NE

NE i NE

NE i NE

NE j NE j NE
NE i NE NE ! NE !

NE NE NE I NE j

5.5 i NE ! >0.5 : 2.8 |

NE ! NE i NE : NE

NE I NE ! NE i NE

S3-33-09 I

S3-3C-0: i

i S3-3C-02 ;

S3-3C-03 i

. S3-3C-04 !

S3-3D-0-. !

S3-3D-02

S3-3D-03

' SB-3E-01 :

S3-3E-02 '

S3-3E-03

S3-3E-IX

SB-3F-01

i SB-3F-02

SB-3F-C3

SB-3F-04

S8-3G-01

SB-3G-02

SB-TS-o:

SB-TS-02

Rl

Rl i

Rl i

Rl

Rl

Rl

Rl

Rl

Rl i

Rl

Rl

Rl

Rl

Rl ;

Rl :

Rl

Rl

Rl

Ri

Rl

3B

3C !

3C

3C

3C i

3D

3D

3D

3E :

SE ;
3E

3E

3F

3F

3F

3F

3G

3G
1A :

1A

4.0 :

2.0 '

2.0 ;
2.0 i

2.0 i

4.0

4.0

4.0

6.0

5.5

6.0 :

4.0 I

5.0 ;

5.0 I

4.0 !
4.5

6.0

6.0

12.0

12.0

8.2

10.4

10.1

9.3

10.5

79

8.2

8

8

9

7

9.2

8 •7

9.3 i

8.9

82

7.6

8.5

9.7
g

7

1

9

7.5

NE !

NE !

NE !

NE

NE ;

NE

NE

NE ;
NE j

NE

NE

NE

NE i

4.5 i

3.5

3.5

NE

NE .

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE ;
NE ;
NE :
NE j

NE i

NE ':

NE

NE :

NE

NE

NE

NE

NE

>0.5

>0.5

>1 !
NE i

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE i

NE

NE !

3.7 ]

4.1 i

5.0 :
NE I

NE !

NE 1

NE
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TABLE 6.4

PEAT LAYER DEPTH AND ELEVATION

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY, NEW JERSEY

12/27/01 4:23 P.VI

Location

SB-TS-03

SB-TS-04

SB-TS-05

SB-TS-06

SB-TS-07

SB-TS-08

SB-TS-09

SB-TS-10

SB-TS-1 1

SB-TS-12

SB-TS-1 3

SB-TS-1 4

SB-TS-1 5

MW-01B
MW-02B

MW-03B

MW-04B

MW-05B

SB-03A

SB-03B

SB-03C

SB-C3D

SB-07-DP

SB-13A

SB-13B i

SB-13C

SB-13D

SB-15A I

SB-15B

SB.15C

SB-1SD

SB-16A :

SB-16B :

SB-16C :

SB-16D

SB-17A

SB-17B

SB-17C

SB-17D

SB- ISA

SB-18B

SB-19C

SB-18D

SB-ISA

SB-19B

SB-19C

SB- 190

S3-2CA

SB 2CB

SB-2CC

S8-20D

SB-20-DP

Phase

Rl

Rl

Rl

R!

Rl

R!

Rl

Rl

Ri

R!

R!

Rl

Rl

SI

SI

SI
SI

SI

SI
SI

SI

SI

SI

SI

SI

SI
SI

SI

SI

Si

SI

SI

si :
SI

SI

SI
SI

Si

s:
SI

si :
Si
51

Si

SI !

SI
SI

SI

SI

Si ;

Si

SI

AOC

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A

1A I

Upgradieni
1A

2A

2D

3B

1A

1A

1A !

1A

1A •

1A

1A

IA :
1A

1A

1A

1A

IA

1A

1A

1A

1A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

2A

Tola)

Depth

5.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

4.0

8.0

12.0

12.0

30.0
28.0

28.0

26.0

28.0

16.0

8.0

8.0

8.0

18.0

12.0

6.0

8.0

8.0

16.0

8.0 :

8.0

8.C I

16.0

8.C '

8.0 :

8.0

12.0

4.0

4.0 :

8.0

120

6.0 I

4.0

4.0

12.0 :

4.0

4.0

4.0

12.0

4.0

4 0

4 0

22.0

Surface

Elevation

7.9

^ 7.5

6.0

8.5

7.7

7.5
8.4

8.5

8.5

7.5

7.5

7.3

8.6

16.5

B.1

9.3

9.1

8.5

8.7

8.7

8.7

8.7

7.9

9.0

9.0

9.0

9.0

8.0

8.0

8.0

8.0

B.6

8.6

8.6

8.6 i

9.1 !

9.1 ;
9.1

9.1

9.2

9.2

9.2

9.3

9.5

9.5

9.5

9.2

93

93

93

9.3

9.3

Deptn to Peat

Top^

NE

NE

11.5

11.5

11.0

NE

NE

NE

NE

NE

NE

9.0

12.0

NE
10.9

8.5

8.0

8.4

12.3

NE

NE

NE

11.0

9.5

NE

NE

NE

10.0

NE

NE

NE

12.0

NE

NE

NE

11.0

NE

NE

NE

10.0

NE

NE

NE

9.0

N£

NE

NE

10.0

NE

NE

NE

10.0

Bottom

NE
NE

NE

NE

! NE

NE

' NE

NE

NE

NE

NE

NE

NE

NE
16.6

16.0

16.0

17.9

NE

NE

NE

NE

15.1

NE

NE

NE

NE

NE

NE

NE

NE !

NE i

NE

NE

NE

NE !

NE

NE

NE

NE

NE

NE ',

NE

NE *

NE !

NE !

NE

NE

NE '

NE ;
NE

14 4

Thickness of

Peat Layer

NE

NE

>0.5

>O.S

>1

NE

NE

NE

NE
NE

NE

>3

>0

NE
5.7

7.5

8.0

9.5

>3.75

NE

NE

NE

4.1

>2.5

NE

NE

NE

>6 '•

NE

NE

NE

>4

NE

NE i

NE i

>1 ;

NE

NE ;
NE !

>2

NE !

NE

NE ;

>3 I

NE ;
NE !

NE

>2 :

NE

NE

NE

4.4

Elevation of

Too of Peal Layer

NE

NE

-3.5 i

-3.0

-3.3 |

NE i

NE

NE

NE !

NE

NE

-1.7 i

-3.4

NE
-2.8

0.8

1.1

0.1

-3.6 !

NE |

NE

NE

•3.1

-0.5

NE

NE

NE

-2.0

NE |

NE

NE

-3.4

NE :
NE !

NE !

-1.9

NE ;
NE 1

NE [

-0.8 :

NE

NE

NE

0.5 i

NE !

NE !

NE !

-0.7 |

NE i

NE

NE

-0.7 :
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TABLE 6.4

PEAT LAYER DEPTH AND ELEVATION

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY, NEW JERSEY

12^27/01 4.23 PM

Location

SB-21A

SB-21B

SB-21C

SB-21D

SB-22A

SB-22B

SB-22C

SB-22D

SB-22-DP

SB-25A

SB-258

SB-25C

SB-25D

SB-26A
SB-268

SB-26C

SB-26D

SB-30A

SB-30B

SB-30C

SB-30D

SB-31A

SB-31B

SB-31C

SB-31D

SB-33A

SB-33B

SB-33C

SB-33D

SB-34A

SB-34B

SB-3iC

SB-34D

SB 39A

S8-39B I

SB-39C !

SB-39D

SB-46A

SB-46B

SB-46C

SB-46D

S3-50A '

SB-50B •

SB-50C •

SB-SOD

SB-57A

SB-573

SB-57C

SB-57D

SB-570P
MVV-10A

S3-3G-03

Phase

SI
SI
SI
SI
SI

SI
SI
SI
SI
SI
SI
SI

SI _,

SI

SI

SI
SI

SI

SI

SI

SI

SI

SI

SI

SI

SI
SI

SI

SI

s:
Si

SI

Si

Si

SI

SI i

SI

Si

Si

s: :
s;
s
s: !

s; '
S1 ;
S:
SI

Si

SI

S!

SRI

SRI

AOC

2A

2A

2A

2A

2D

20

20

20

2D

2B

2B

2B

2B

2B
2B

2B

2B

2B

2B

2B

2B

2B

2B

2B

28

2C

2C :

2C

2C

2B

26

2B

2B

3D

3D

3D

3D

3B

38

3B

38

3G

30

3G

3G

3B

38

3B

3B

38
1C

3G

Total

Depth

24.0

4.0

4.0

4.0

12.0

4.0

4.0

4.0

25.0

12.0

8.0

8.0

8.0

24.0

8.0

8.0

8.0

24.0

8.0

8.0

80

24.0

8.0

12.0

8.0

24.0

8.0

8.0

8.0

150 i

8.0 :

4.0 ;

4.0

16.0 i

3.5 !

4.0 ;

8.0 i

12.0 i

4.0

40

4.0 '

240

8.0 '

4.0 i

8.0 !

12.0 ;

4.0

4.0

8.0

200 I

12.0 i

16.0 :

Surface

Elevation

9.4
9.4
9.4

9.4

9.4

9.4

9.4

9.4

9.4

12.3

12.3

12.3

12.3

12.9

-,2.9

12.9

12.9

14.5

14.5

14.5

14.5

17.5

17.5

17.4

17.4

16.6

16.6

16.6

16.6 ,

15.4

15.4

15.4

15.4

6.6

8 6

8.2

8.2

8.2

8.2

8 4

8.4

9.7

9.7

9.7

9.7

8.2

8.7

8 6

8 8

8.8

8.78

8.5

Depth to Peat

Top

NE

NE

NE

NE

10.0

NE

NE

NE

L 10.0

9.5

5.5
NE

NE
12.3
NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE '

NE

10.0

NE

NE

NE

9.0

NE

NE

NE

9.5

NE

NE

NE

9.0

NE

NE

NE

6 5

10.0

NE

Bottom

Thickness of

Peat Layer

NE NE

NE
NE

NE
NE

NE NE

NE >2

NE

NE

NE

16.5

NE

NE

NE

NE

17.0
NE

NE

NE

NE

6.5

>2.S

>2.5

NE

NE

4.8

NE

NE NE

NE NE

NE NE

NE NE

NE NE

NE

NE

NE

NE

NE

NE

NE NE

NE NE

NE NE

NE I NE

NE i NE

NE

NE

NE

NE

NE ' NE

NE

NE

NE

NE

NE >6

NE NE

NE NE

NE ! NE

NE i >3

NE ' NE

NE _[ NE

NE NE

10.3 0.8

NE ; NE

NE I NE

NE i NE

NE j >3

NE NE

NE • NE

NE NE

16.9 10.4

12.0 2.0

NE : NE

Elevation of

Top of Peal Layer

NE |

NE

NE '

NE ;
-0.6 !

NE
NE

NE '

-0.6

Z8

6.8

NE

NE

0.7

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE i

NE

NE

NE

•1.4

NE

NE

NE

-0.8 !

NE

NE

NE !

0.2

NE ;

NE

NE

-O.B

NE

NE !

NE

2.3

•1.2

NE
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TABLE 6.4
PEAT LAYER DEPTH AND ELEVATION
FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY, NEW JERSEY

12/27/01 4:23 PM

Location

MW-10B

MW-2C

MW-3C

MW-9A

! MW-9B

RB-01

RB-02

RB-03

RB-04

RB-05

RB-06
SB-1C-01A

SB-1C-07

SB-1C-08
SB-1C-09

SB-1C-10
SB-1C-11

SB-1C-12

SB-1D-012

SB-1D-032

SB-1D-042

SB-1D-05
SB-1D-06

SB-1D-07

SB-2A-23
SB-2A-24 I

SB-2B-21

SB-2B-22
S3-2D-11 ;

Phase

SRI
SRI
SRI
SRI

SRI
SRI
SHI
SRI
SRI
SRI
SRI
SRI
SRI
SRI
SRI

SRI ]

SRI

SRI

SRI

SHI

SRI

SRI n

SRI

SRI

SRI

SRI J

SRI

SHI

SRI

AOC

Total
Depth

Surface
Bevation

1C | 2B.o j 8.83

1A 75.0

2A 87.0

8.45

9.22

10 ! 12.0 ' 6.29

1D i 2B.O 6.1

1D 4.0
1D 4.0

10 4.0

1D

ID

1D

1C

1C

1C
1C

4.0

4.0

4.0

10.0

12.0

12.0

-43.0

-39.0

-39.0

-39.0

-39.0

-37.0
7.9

9

9
16.0 9.4

1C 12.0 ' 9.0

1C i 24.0

1C i a.O

7.3

8.7

1D 15.0 7.9

ID 15.8 ! 8.0
1D

1D

1D

1D

9.0 8.0

14.5 i 7.5
19.0 6.7

15.9 6.7
2A 12.0 9
2A 12.0 i 9

2B 16.0 17

28 16.0 17

2D 30.0 ! 8.9 '

Depth to Peat

Too

10.0

10.9

8.8

10.0

10.0

NE

NE

NE

NE

NE

NE

NE

9.0
11.5

13.5

11.0

NE

NE

NE

NE

NE

NE

NE

NE

10.5

._ _. 9.5
14.0

NE

9.0

Bottom

Thickness of
Peat Layer

16.5 ! 6.5

16.6

17.4

12.0

16.0

NE

NE

5.7

8.6

2.0

6.0

NE

NE

NE j NE :

NE

NE

NE

NE

11.0
NE

14.5

12.0

NE

NE

NE

NE

2.0 !
NE
1.0 !

1.0 i

NE NE i

NE NE I

NE NE i

NE ! NE

NE NE i

NE NE

NE

NE

11.0

10.0

NE

NE

0.5

0.5 !

16.0 i 2.0 :

NE NE

10.0 i 1.0

Bevation of

Top of Peat Layer

•1.2

-2.5

0.4

-3.7

-3.9

NE

NE

NE

NE

NE

NE

NE

0.0

-2.5

-4.1

-2.0

NE

NE

NE

NE

NE

NE

NE

NE

•1.5

-0.5

3.0

NE

-0.1

Notes:

Soil Dorings conducted dunng the Rl were surveyed; elevations lor SI soil borings were estimated based on surface topography.
AJI depms n teal below grade.

N'E: Not encountered

>: Greater than

SI Site Invesligation and supplemental Site Investigation (HLA, 1999aand 1999b)

Rl Remedial investigation
Geotecn Geotechnica evaluation of relieving platform

Supp SIR Supplemental Remedial Investigation

N \proiecr\s\s-pnv\s99\s99227\b\supo nAtaWesVtable 6.4 - peat.xls]summary with biogenie borings
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TABLE 6-5. VERTICAL HYDRAULIC CONDUCTIVITIES
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

Location (Depth

Remedial Investiaation Samples
MW-6B 14-16
MW-8B 14-16
SB-1 DEEP 14-16
MW-6B 20-22
MW-8B 20-22

Site Investiaation Samples
MW-2B 12-14
MW-3B 10-12
MW-4B 11-13
MW-5B 12-14

| Description

Peat
Peat
Peat
Silty sand
Silty sand

Peat
Peat
Peat
Peat

J_ Kv

5.3 x10'7

1.0 X10"6

2.0 xlO"6

1.0 X10"3

1.0x10"*

4.5 x10'7

3.8 x 10'7

1.4 x 10"6

9.1 x10'7

Notes
Depths in feet below grade
Kv: Vertical hydraulic conductivity in centimeters per second

N:\project\s\s-priv\s99\s99227\tAsupp rir\taWes\(table 6.5 - vertical k.xls]Sheet1
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TABLE 6.6
MONITORING WELLS CONSTRUCTION DETAILS
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

Well

MW-1A
MW-1B
MW-2A
MW-2B
MW-2C
MW-3A
MW-3B
MW-3C
MW-4A
MW-4B
MW-5A
MW-5B
MW-6A
MW-6B
MW-7A
MW-7B
MW-8A
MW-8B
MW-9A
MW-9B
MW-10A
MW-10B

Date
Installed

6/1 1/99
5/25/99
5/25/99
5/27/99
7/19/01
5/21/99
5/27/99
7/27/01
5/21/99
5/26/99
5/20/99
5/26/99

12/21/99
12/21/99
1 2/22/99
1 2/22/99
12/21/99
12/21/99
7/19/01
7/31/01
7/26/01
7/30/01

Surveyed
Latitude

40° 44 ' 28 .22"
40° 44 ' 28.15 "
40 ° 44 ' 29.62 "
40 ° 44 ' 29.55 "
40 ° 44 ' 29.43 "
40 ° 44 ' 32.18 "
40 ° 44 ' 32.10 "
40 ° 44 ' 32.25 "
40 ° 44 ' 30.02 "
40 ° 44 ' 29.92 "
40 ° 44 ' 24.45 "
40 ° 44 ' 24.38 "

40 ° 44 ' 27.72 "
40 ° 44 ' 27.58 "
40 ° 44 ' 26.39 "
40 ° 44 ' 26.43 "
40 ° 44 ' 27.88 "
40 ° 44 ' 27.75 "
40 ° 44 ' 28.77 "
40 ° 44 ' 28.66 "
40 ° 44 ' 32.84 "
40 ° 44 ' 32.76 "

Location
Longitude

74 ° 4 ' 1 6 2 9 "
74 ° 4 ' 16.33 "
74 ° 4 ' 37.92 "
74 ° 4 ' 37.96 "
74 ° 4 ' 37.981 "
74 ° 4 ' 29.39 "
74 ° 4 ' 29.43 "
74 ° 4 ' 29.289 "
74 ° 4 ' 30.50 "
74 ° 4 ' 30.54 "
74 ° 4 ' 33.22 "
74 ° 4 ' 33.25 "
74 ° 4 ' 29.85 "
74 ° 4 ' 29.93 "
74 ° 4 ' 19.96"
74 ° 4 ' 20.04 "
74 ° 4 ' 30.28 "
74 ° 4 ' 30.35 "
74° 4 ' 40.219 "
74 ° 4 ' 40.331 "
74 ° 4 ' 33.224 "
74 ° 4 ' 33.184 "

Surveyed Elevation
Base | TOG | TIC

16.38 16.38 16.18
16.5 16.5 16.2
7.93 10.14 9.74
8.09 10.26 9.96
8.45 10.2 9.94
9.37 11.39 11.04
9.27 11.64 11.39
9.22 11.43 11.15
9.16 11.08 10.61
9.06 11.50 10.91
8.42 10.50 10.00
8.48 10.88 10.24
8.92 11.92 11.52
8.20 9.36 8.83

14.22 14.22 13.82
14.47 14.47 13.75
8.90 11.54 11.24
8.58 9.97 9.29
6.29 8.46 8.22

6.1 7.7 7.35
8.78 8.78 7.97
8.83 8.83 8.5

Soil Boring
Depth

10

31

10

28

75

9

28

87

8

26

8
29

12

26

12

28

12

28

12

28

12

28

Total Well
Deplh

9.6

29.9
11.90
29.50
71.00
10.80
30.10
86.00
10.00
28.30
9.60
30.20
11.95
25.95
11.45
27.95
11.95
27.00
10.00
25.00
10.00
28.00

Screen Interval
Deplh

2.00 to 9.80
20.00 to 30.20

2.00 to 10.02
18.00 to 27.62
66.00 to 71.00

2.00 to 8.88
18.00 to 27.85
81.00 to 86.00

2.00 to 6.94
16.00 to 26.11
2.00 to 7.89

18.00 to 28.25
2.00 to 11.95

16.00 to 25.95
1.50 to 11.45

18.00 to 27.95
2.00 to 11.95

17.00 to 27.95
2.00 to 10.00

15.00 to 25.00
2.00 to 10.00

18.00 to 28.00

Screen Elevation
(feel above MSL)

6.58 to 14.38
-13.70 to -3.50

-2.09 to 5.93
-19.53 to -9.91
-62.55 to -57.55

0.49 to 7.37
-18.58 to -8.73
-76.78 to -71.78

2.22 to 7.16
-17.05 to -6.94

0.53 to 6.42
-19.77 to -9.52

-3.03 to 6.92
-17.75 to -7.80

2.77to 12.72
-13.48 to -3.53

-3.05 to 6.90
-19.37 to -8.42

-3.71 to 4.29
-18.90 to -8.90

-1.22 to 6.78
-19.17 to -9.17

<£>
ro

o
ro
ro

Notes:
TOC:
TIC:
MSL:
Horizontal Datum
Vertical Datum:
Vertical Units:

Top of outer well casing
Top of Inner well casing
Mean sea level
Geographic, NAD83
NGVD29
U.S. Survey Feet

Survey data for monitoring wells MW-1A and MW-1B from Remedial Investigation Work Plan, dated October 1999, prepared by Harding Lawson
Associates. Remaining monitoring wells surveyed by Schoor DePalma. ' .
Depths measured in feet below grade.

N:\projecl\s\s-pri\As99Vs99227\b\siipp fir\lables\(lable 6.6 - monitoring well construction data.xIsjSheetl
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TABLE 6-7.
GROUND WATER ELEVATIONS
FORMER WEST END GAS WORKS
JERSEY CITY, NEW JERSEY

Monitoring
Well

MW-1A
MW-2A
MW-3A
MW-4A
MW-5A
MW-6A
MW-7A
MW-8A
MW-9A

MW-10A

Reference

Elevation2

16.18
9.74

11.04
10.61
10.00
11.52
13.82
11.24
8.22
7.97

January 12, 2000

Depth to
Water

6.01
6.25
2.81
2.20
3.23
6.54
4.88
6.54
—
—

Groundwater

Sevation1

10.17
3.49
8.23
8.41
6.77
4.98
8.94
4.70

-
-

March 15, 2000

Depth to
Water

6.09
Product

3.01
2.43
6.13
6.71
4.94
6.90
--
—

Groundwater

Elevation1

10.09
.

8.03
8.18
3.87
4.81
8.88
4.34

--
—

MW-1B
MW-2B
MW-3B
MW-4B
MW-5B
MW-6B
MW-7B
MW-8B
MW-9B

MW-10B

16.20
9.96

11.39
10.91
10.24
8.83

13.75
9.29
7.35
8.50

6.02
5.89
4.41
4.12
3.40
2.28
5.71
2.80
--
--

10.18
4.07
6.98
6.79
6.84
6.55
8.04
6.49

-
-

6.10
3.71
4.50
4.32
2.67
2.45
4.79
3.00
-
-

10.10
6.25
6.89
6.59
7.57
6.38
8.96
6.29

--
«

MW-2C
MW-3C

9.94
11.15

-
--

-
-

-
--

--
--

August 20, 2001
High Tide

Depth to
Water

N/A
5.04
3.40
2.81
2.78
5.80
4.43
5.88
4.31
4.39

Groundwater

Elevation1

N/A
4.70
7.64
7.80
7.22
5.72
9.39
5.36
3.91
3.58

August 20, 2001
High Tide

Depth to
Water

5.83
5.50
3.49
2.87
2.97
5.94
4.54
5.88
6.39
4.69

Groundwater

Elevation1

10.35
4.24
7.55
7.74
7.03
5.58
9.28
5.36
1.83
3.28

N/A
6.18
4.29
3.83
2.97
1.77
4.32
2.24
3.46
4.45

N/A
3.78
7.10
7.08
7.27
7.06
9.43
7.05
3.89
4.05

5.82
6.26
4.60
3.86
2.99
1.82
4.39
2.33
4.69
1.99

10.38
3.70
6.79
7.05
7.25
7.01
9.36
6.96
2.66
6.51

2.21
3.46

7.73
7.69

2.86
3.60

7.08
7.55

Notes:
All measurements in feet

': Groundwater elevation measured with respect to Mean Sea Level
2: Reference is top of inner casing
N/A Not accessible - Wells covered by roll-off container

Well not installed
N:\project\s\s-priv\s99\s99227\b\supp rir\tables\[table 6.7 - gw elevations.xls]Master
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TABLE 6J

GROUND WATER SAMPLE ANALYTICAL RESULTS

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY, NEW JERSEY

Stncw Loainn

Uaoratary kMHie»ttv

Oftt* S^npfr C*»ct»c

U*i

VOLATTLf ORGANIC COMPOUNDS

AC*0*

Bwuvw
Ebanvxfltttfarvntlm
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24tMnen»(kOQ
Cwtan 0*nM*»
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en- t ,l-Dict«)Qprcp«v
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t»»3 OWWOBC T̂*'*****'

*- OwvowwV (*»»>' •*•

i, J Dty+Hvtaiinn*
i VO7*mCwrw>«

i AOKTMrntwrv-v

7 »-C*»a» r̂w

3. ft- C*«KMun

1 T ~OKt«ycDV\£OĴ

D«*nf o«*-M^̂ ri -»c«̂ »

C*-̂ ^ |
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R^tfWM

svwoc
SE-T

HA
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e

380
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fM
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I BOO
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f»
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NA
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NA
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1700

37 BOO
NA
NA

*M
NA

NA

429

200000
NA

NA

81

5Z5

NA

NA

401

NA

m
NA

MOOO
703

NA

NA

>NA

H*
7.B

4000003
B7BO

es
NA

NA

1C*OOO
a 031
0031

0031

NA

0031

NA

It*
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NA
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1 4
ircooD

NA

iasoD

&000
ji sa
• i

HA
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0031
NA
NA
NA

111000
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1C
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NA

dtato

TOO
1
1
4

ID
100
BOO
2
4
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ft

30
10
SO
2
2
»
tt»

1
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2
100
2
1

MOO
30
9
I
i
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40

too
30

too
40

100
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100

1
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0-3
0.3
10
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1

100
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s
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0 1
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TABLE 6.8

GROUND WATER SAMPLE ANALYTICAL RESULTS

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY, NEW JERSEY
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TABLE «-B
GROUND WATER SAMPLE ANALYTICAL RESULTS

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CfTY, NEW JERSEY
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TABLE 6.8
GROUND WATER SAMPLE ANALYTICAL RESULTS

FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY
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TABLE 6.8
GROUND WATER SAMPLE ANALYTICAL RESULTS
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY
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TABLE S.8
GROUND WATER SAMPLE ANALYTICAL RESULTS
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY
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TABLE 6.8

GROUND WATER SAMPLE ANALYTICAL RESULTS

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY, NEW JERSEY
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TABLE 6.8

GROUND WATER SAMPLE ANALYTICAL RESULTS

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY Cmr, NEW JERSEY
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TABLE 6.8
GROUND WATER SAMPLE ANALYTICAL RESULTS
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CtTY, MEW JERSEY
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TABLE 6.8

GROUND WATER SAMPLE ANALYTICAL RESULTS

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY, NEW JERSEY
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TABLE S.8
GROUND WATER SAMPLE ANALYTICAL RESULTS

FORMER WEST END MANUFACTURED GAS WORKS
JERSEY crnr, NEW JERSEY
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fc«L CONC 0

i e
-

_
-
_
-
_
-
-
13
-

_
-
-
-
-
-
-
-
-
_
_
_
_
_
-
_
_
-
-
-
-
11

-
-
-
-
-
-
-
-
-
-
-
-
-

*.*
1.4

1.3

14

4.1

It

VI

1.1

-

-

-

-

4

-

-

-

-

-

-
_

-

22

40
057

\ i

J

J

J

J

J

J

1

*1
S
S
1

* 20
S3
19
S3

10
29
2,3
10
10
1.0
1.0
1 0
1.3
5.0
10
ZO
so
£0

. to
t o
13
10
1.0
t o
so
NA

10
10
10
10
3D
3D
3.0
10
50
20
20
10
BO
10
20
20
20
20
ZO
20
to
20

20
to
SO
10
20
20

20

10
20
ZO
20

20
20
20
20
SO

20
SO

30
20

20
20

20
10

20

~

_

-
-
-
-
-
-
-

-

.

-
-
-
-
-
-
-
-
-
-

-_

-
_

-
.
-
-
-
-
0

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
.
_

-
-
-

IT
-

-
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TABLE 6.S
GROUND WATER SAMPLE ANALYTICAL RESULTS
FORMER WEST END MANUFACTURED GASWORKS
JERSEY CfTY, NEW JESSEY

tenetalMto*
LJtMlttn >*•* K«0

£M»SMV»CA<M
UWt

m>>- VOLATILE jggoAxc oo*gouMgg ̂
^™ MB555§Sa^̂ iB^̂ "̂̂

mutfMMtttu t̂n

t*ua«Me«tww
ntorv(iJU-af}pr«w«
iwprvrar*
2 t̂ f̂ tnM^*Kr»
Z*«UMnlr*
*f*owfr*
4**UO«ff*r»

NVBOMW*

.

Riaî Oii»>«

li*T«srtbn*w^»n«

lout TC. Gwn-VotuJ*

INOROANO

Mvrwnvn
AnBrrgny

ATOM*
Barb**
ftvyfcti

Cwmun

Cfttcwn
Owwnun

Cob4i
Copp»*
t«nrr*»o
U«d
IMtramim
MmpM-M

U*vy
NkMtf
t̂ *»xm
Satani/n

t***'
&o4v>
Th**wn
VanKfcsn

&«
Cvvin*

POLVCMLOftNATfOBP^NTLl
Voow 10I«
A/ecM 1231
Aram 1732
A™** 1142
Arocfer 1MB
Aroaor 1ZS4
Arodw 13fO

PE TRO^EUM PNOERPRKT

Q*«»i» (CA-CU) ; }

T«T-rtM{C»C11)O
Mr*r*Sprt,iC»-Cl2I ()
XwOMM(C»<iaiO

CM** *«•*?«* oi « C3-CSE < )
fw-O* *4(Cll-CI4t ()
FialCX M(CllCZfl) ()

Otrw PMMTU { )

•woe
sc-r

^BBW
MA

mn
114

0.031
MA

HA
MA

MA
MA

1000

NA

It)

MA

NA
too
0.138

NA
NA

NA

NA

O.OD56
MA

Le
NA
NA

NA
100

0148

3000
AlA

NA
NA

MA
»23

NA

*** 1

&W*n

U

1

to
to

TOO
100

to

too

•

200
20

a
tDOO
xo
4

100
MO

1000

300

w

so
]

100

90
3D

jQOPO

10

5000
zx

0000347
0.000947
OJ300M7
OSXfOfJ
00008/7

O 000947

0000347

0.

0
0
0
0
0
D S

I

OE*tRAi CMEMSTRr

****»*». Io*
OWW

•en f«rnc

Hjr,F«rTw<«

M*UV»-I Ammrte
Nfa/op»n. NKm
••wo**. KftrM* Htn*
•*n^*fX *Bt>to

Sold. Tout Oa»rfctf]
SLtltt

Si0o»
1 o"« O»M« C*nar.

pn («*na«re mi*

NA 1

SA

HA

NA

HA
HA

Ft*

HA

>4A

2SOOOQ

t*
tA

&V&3

aaooo

soc
IOADC
1CLOOO

t.CDO

aoaooo
2saax

as-es

TW

| bl̂
OMO9
<MO3
owe*

u
a«vQt
IQHC

awos
O*WOS

owos
KJHC

awos

OVM3S
OW33

owos
OTHOS
OWQ8
cnsoc
OWQC
awos
IONC

OMOS
OHWQS
OmOS
OMQS
CMOS
owos
OMQ5
GMQS
OWOS

IS

CMOS
OMOS
CMOS
CMOS
CMOS

CMOS
owes
OMOS
CMOS

CMOS
CMOS
CMOS

CMOS

Owes
QVQS
CMOS
CMOS
QV409
avos

OV*OS

UIV-CB

«1BffM

G0215MI

VI MO- I/I 4«

•«/-

ML OONC

1C

LI

S
LI

10
2.0
1»
It

11
1.1

10
£1

LO

£0
MA

-
_
~
~
.
.
.

-
-
~

_
• 1

MA
«0

10
MA
10
to
MA
M

MA
25

100
SO

MA
MA

030

40
MA
10

19
NA

90
MA
»

OOIO

oso
030
a »
ase
050
O.SC

oso

VSJOO
ZIJOOO

200
too
100
no
too
to

tO-000
30.000

1000

1.000
MA

NA

-~
HA
~
~

MA
1X»

NA
.

ttV

11
MA
MA
..
_

MA

-
-

NA
»

MA
807
*

_
_

.
-.
_

»

-

MA

MA
MA
MA

MA

MA
MA

NA

XKOOC
• >JOO
iioc

140
-

»4C

ZM
11

431.000
suoo
-
-

7.1

EI72104

eriaoi

*J^L
O UCL OONC

10

10
20

1.0
10
16
10
S-0

10
5.0

20

10
S.O
3.0

10

HA

too
10

LO
30D
10
4.O

SOQO

to
so
2S
ICO

10

9000
IS

0.30

40
5000
ID
10

sou
10
50
»

10

050
O.W
OSO
oso
oso
a»
050

5_000

40000
ft*

too
too
110
too

10
W.OOO
10.000
HA

HA
HA

-

_

-
-

-
_ .
_

-

-

an

_
571

1420

-

117

9M
.
-

120000
-

-_

mo
ti

meo
12*
-
_

_

-
-

27900
_
_

77.7

-

_
_
_
_

-_

-

MA

MA
MA
MA

MA

MA
MA

MA

2BA.OOO
43 too

MA
_

-

900

SDO

-

4*4.000

MJOO

MA

MA

MA

UW4A

07329-7

6VJMJ1

•OL
o ua cojc

10

i
gi

&
1
1

2
9
i
5

2.
j
j

J 2,

1
HA

900
La
10
200

ft.0

AO

90OO
10

so
»
no
10

5000

1$
080
c

soao
10
to

3000
10
»
20
10

-

,

t.t

-
0«

_
_

-

?

12
•J

15

iTaog
7.»

•0
373_

~
X310OO

4M

-
270

7>1M

408
•90000

•34

11
•2J

ZB1000
12J
*

3010000
~

170
779

-

Q50

090
0.50

050

090
QSO
OSO

SJOO
4.000.000

MA

100

no
110
too
to

10400
1 .000.000

1,000
MA
MA

.
_

-
-
-
-

-

N>

NA

NA
NA
NA
NA
NA

NA

1*7.000
tO.JOQ.OOO

NA

tW
IK

-
_
_

'•,000.000
1.430.000

-
NA
NA

~~\ WW-06

ESTX2W

t/71*1

ugiL
a wo. CONC

1C
10

20.0

SO
J 20

10

t 10
9,0

' 10

so

2.0

20

S.O

10

10
NA

300

S.O

so
200
iO
40

5000

10
50

25
100
10

5000
IS

0.80

40

5000
50
10

500O

10
so
20
to

SO

90
SO
90
50

50
SO

S.OOO
1000,000

NA

100
COO

110
too
to

IO.XO
20JCO
7.000

NA

NA

~

_

-
-

-
-

-

-

-

_

5 <

UOOO
_

m.7
304_

_
S1SOO
K2
5C

1»
•0200
»7J

1290DO
2310

-

103

50600
-

-
•43000

-

W
S3
-

EF73CT-I

fli'SLOl

UVl
Q MX CONC

20
20
no
so
2.0

20
20
SO

90
SO

20

20

5-0
20

10
HA

200

SO
&0

200
fi.0

40
5000

10
so
25
too
10

5000
19

OBO

.40

5000
9.0
10

5000
10
so
X
10

_
_
_
_

-
_

_

NA

NA
NA
NA

MA

HA
NA

NA

•M.QQO
tMCLAOO

MA

.

1.000

_
-

I.XXLOOB
120.000
-

NA

NA

so
90
SO
5D

SO
so
so

1.000

•aoao
MA

KB

too
110
too

10
taooc
ZD.CQO
2.090

MA
NA

-

-

18
-
-
-
-

-
a«

2*
_

CIS

OMM
1

BL7

1250

-

C2
1MDOO

in
B2.t

355

t3>000
1X30

inooo
wo
1*
2M

31200
70
-

•30000

-
14*

3180

V7

-
-
-
-
-

-
-

MA
NA

NA
MA
HA
MA

NA

NA

114.000
l̂ XUMO
NA

1.BOO

1*»
_

_

_

sjtaooo
max
-

MA
NA

ww-ioe
EB7W

«7LO1

»cv
0 HEX CONC 0

20

20

20.0

30

20
20
20
10
10

10

20

20

90
30

20
HA

200
1C
10

XX)
10
40

sooo
to
so
25
WO

10
sooo
ts

000

40
5000
10

W
soao

10
so
3O
to

so
50
90
SO
so
so
90

1.000
1. ODD .OOO

NA
100

too
110
100
10

10.000
WO. 000

2.0DO
NA

MA

-

_

-
-
-
-
-

-

-

-

_

27-2

1*40*
_

M

S33_
_

•oeoo
nj
.
.

mot
ii

27BOO
•00
-_

•1M
-
-

2UOO

-_

•7.7

-

_
_

_

-_
_

-

HA

NA
NA
NA

NA

HA
HA

NA

trxooo_

KA

.

140

4JOD

4,400
170

301.000
85. TO

_

HA
HA
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TABLE 6.9

GROUND W A T E R SAMPLE A N A L Y T I C A L RESULTS ABOVE CRITERIA

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY. NEW JERSEY

5ftm,4a lOCBHU.,

11-,. 1

VOLATILE OHGANIC COMPOUNDS

Bon/cna
b'ixrvx1ic1Jr»ixn«lharia

CUuflAll.ll
Clhy1bton;C(W
S'ycne
Tokjvn*
X/tnnn (Intai)

SEMI VOLATILI ORGANIC COMPOUNDS

8ani<xa)anVvacan«

Bentofalpyiene

Bb"to4h)n.«MBnlh*n«

Bbni*l.)lluoian»ioiie

Oliysen*

[>lwn/u(a.li)B<>u«a>.cn«

OilMniolwian

2 Mai/iylrat/ith**»"«

M.̂ ilhalai*

PhoianlMorw

INORGANICS

Aluminum

Anllmony
Aistn*
Cut>nxnr
Cli'W.ium

lion (TMal)
Louil
Mj^jjnoi.
Mqfoily

Nickel
SiKku.ll
Tll.lUtivn
Cytl««*!

Clllelion TAX'

1

t

6
700
IOO

1000

tooo

0?
0 2
to

1

5
0 5
IOO
IOO
300
IOO

200
20

B
4

100
300

to
50

2
IOO

50000
10

200

GWOS
GWOS
GWOS
GWOS
GWOS
GWOS
GWOS

S
S
S
S
S

13
IGNC
IGNC
15*4

IGNC

GWOS
GWQS
GWOS
GWOS
QWOS
QWOS
GWQS
GWOS
GWOS
GWQS
GWOS

GWOS
GWOS

,&

CONC

MW-l A

1/14/00

,^V

CONC

8/21/01

,,0/l

CONC

103

1 5

<

NA
NA

NA

19 5
<

5700
3230
NA

<

NA

NA

_

-

NA

21 0

..

18400
«

NA

NA
-

29B

ii a

32200
16 a
5470

<

«

.,0/1-

conc

NA

NA

NA

••
--
<
--

<

NA

NA

NA

MW-1D

E821192

1/14/00

.,0/1.

CONC

12

<

<

-

NA

<

5430
10 e
NA

<
NA

E373294

8/21/01

L̂ /1

cone

-

2890

<

S270
349
J61

S66OO

6/17/99

,,0/l

CONC

4520

2960
143

1710

1560

..

NA
NA

tax
<

NA

<

51400
13)
KIA
-

NA

NA

MW-2A

E62072 4

1.0/1

CONC

C97210-17*

B/20AJI

UO/1

CONC

3432-OOB

& 17/99

090.

CONC

MW 20

E62072-S1

1/13/00

UO/L

CONC

E97210-12

8/21/01

UO/L

CONC

8960

3430
483

4310

1990

-

<
let
9680

<

NA

35200

NA
-

NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

76400

1930

5140

272OO
3220

-
~
-

NA
NA

1490

-

NA

-
11
-
-

19200
130
NA
-
-

NA
-

NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

5030
-

2580

<

<

23
i.a
<
<
<
-
<

31B
4090

<

17100

83
-
<

65100
128

1750

<
<
<
_

<

MW2C

E972IO-I3

B/2CYDI

uflA

CONC

39
4 3
28
<

-
<

<

<
<
<

1860
-

<
8530

«

129

<

34 1&OO5

6/16W

uot

CONC

1 02

-

652
4 4 6 J
405J

5.91

-

NA
NA

<

<

MW3A
t 62072 2

1/1300

UO/L

CONC

2 4
..
-

..

-

E972IO-18

8/2OOI

ugVL

CONC

1 6

..

..

..

<
..

<

NA

133
<
<

52400
34$
NA

c

NA
_

NA

NA

-

31200
«

NA

-
NA
_

<

4
23
c
<
<

4

„

_

<

6620
-.

246

«

62700
288
1670

<
<
<
_
<

POLYCMl.ORINATED BIPHENYLS

A/orlof 12GO

GENERAL CHEMISIHY

Ch1o..de
N.uooan, Ammonia

NiUOOWl. Nilrale
NinoQen. Nit/ale * Niulla
SdlOi. Tulal Diuulvnd

SuiUio

0 5

250000
WO

10000
10000

500000
250000

OWOS

nwos
GWOS
GWOS
GWQS
GWOS
GWOS

NA -

<

<

NA

<

513.000

-

<

ecu
<
<

709.000

<

..

2.100

-
<

<

NA 1 B

t

<
NA

<
539.000

<

<

<
10.600
11.500
t

*

<

-

10.300
10.300

525,000

<

<

1700

NA'
-
«

<

NA

1.200

--
<

<

NA

NA
NA
NA
NA

NA

NA

<

5.400
NA
-

47.000.000

<

NA

NA
NA
NA
NA
NA

NA

-

<

2.200

*

NA - 1 -

€

*
<

<

4.600
NA
<

530.000

<

«

6.100

<

-

<

5.5OO

<

KXTP Wtlw T«rN-iC4.l Pmgr»>r.i C.»<x*Td WalM
9*r.JcKtj**vit*] J*M«J*'y 7. 1383(NJ AC 73

1997

. ih« . kn tarr

(3)

bold

POL Pr»cl.U4llOM*rJ

MOL kMI>4jdi><XMCl«

CONC Co.t*rt-*t«i

0 D«U quttHiw

NA Ntx AmtyloJ

Not de44.ci.xJ

E>l<n.cl4>J carte*

No Sl*nOwJ
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TABLE 69

GROUND WATCH SAMPLE ANALYTICAL RESULTS ABOVE CRITERIA

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY ClTV. NEW JERSEY

^amiii* I (V.alpO"

OjW itifDfy* CtlltaCHnl

Un.U

VOLATILE ORGANIC COMPOUNDS

Beruani'

Biu<TKjthctilO4Uii«lftan«

Chl<xolo.m

Elhylbaniafie

Slytono

TolkMna

Xyl.0. |loUJ)

GEMI VOI ATIL6 ORGANIC COMPOUNDS

BvruiXa >•"!*" acen«

B«nlo(a)py<Bn»

BmiTCXhl'KKManlhan*

Bemafl«)ltu(»anll*en«

Crwyiona

OAi«niiXI.>.)a"INai»n«

CMxnioliMAn

3 tuUlhvVtapttttaUn*

Nat*iihaton«

Pti«naolhiun«

INORGANICS

Aluminum

Anllnwiy

AiMnc

CaOTMUni

Chiumum

lion (Tuljl)

lead

Manganest)

Mfttcury

Nirifll

So>um

Trulluiin

Cya.'ae

Ci.iei.on

1
1
6

700

100

innn

1000

03

0 2

10

1

5

O S

100

100

300

too

Tyvxi'

QWQS

GWQ5

GWQS

GWOS

GWQS

GWQS

GWQb

IS

s
IS

IS

IS

IS

IQNC

IGNC

ISM

IGNC

200

20

8

4

100

300

10
SO

2

100
50000

10
200

GWQS

OWOS

GWOS

OWQS

GWQS

GWQS

GWQS

GWQS

GWQS

QWQS

GWOS

GWQS

GWQS

MW 3B

3 < t O OO6

fc)699

U»*L

core

1820

<

<

<

NA

NA

17!

<

NA

W «

_

S640

NA

NA

N»

EG2072 3

VIJVCO

U&/\-

COMC

E972IO 16

B/20/01

ujA

CONC

169

<

<

-

-

<

<

NA

-

NA

NA

<

204

-

S26

Bl E

<
-

ww x:
E9/210 15

ft^CVOl

UQT.

CONC

76

<1 I

-

<

~

Big

<
987

<

<

52100

MW-4A

3432001

6/17/99

UO L̂

CONC

ES307J6

1/13/00

ug/L

CONC

£973295

6/21/01

U((l

CONC

459

<

-

<

-

-

NA

NA

399

<

NA

37

17400

41

NA

<

NA

NA

2740

1940

<

<

147

2110
<

NA
-
<

20700

NA

NA

<

25<

«

<

4 7
66
<

27
56

<
<

758
<

36500

<
200

168

172000

96«
1020

4.4
230

<

210

3432-002

6/17/99

UOA-

CONC

MW-4B

E62072-7

t/13/00

UO/l

CONC

_

NA

NA

<

-•

NA

--

9

17300

NA

NA

NA

1.7
_

-

-

-

..

<

-

NA

-

107

15X00

NA

~

NA

-

E973296

a/2irt!t

uot-

CONC

..

••

-

-

3000

-
129

13700

<
901
-
-

89000

3432003

6/17/99

UQfL

CONC

3900

<
-•
<
c

MW-5A

E 62 159-5

1/14/00

Utt/l.

CONC

E972IO-2

9/2001

DO*.

CONC

2050

<

<
<

--

-
NA

NA

725
<

NA
-
10

-
38300

IDS
NA
-
-

NA

NA

22
1.9
<
<
<

<
<

863
<

NA
-

-

43700

NA

NA
..
<

781

<
-
<
<

307
301
288
114
339
2.1
<
<
<

113

21000

<
79:

<
120000

700
1940

<
118
<

<

MW-SB

3432-004

S/17/99

ugn.
CONC

20)

<

<
<

-

-

NA

NA

<

<

NA

-

-
_

<
_

NA

.-

NA

NA

POLYCHLORINATED BIPWENYLS

Ainci™ 1260 | 05|OWQS

GENERAL CHEMISTRY

Chlorida

N.liogen, Amtnonia

Nil/ogen. Niliale

N.liooan. Nttiale * Nthllc

Sottis. Total LMsaoNed

Suiiaia

250000

5OO

10000

10000

500000

250000

GWQS

GWQS

GWOS

QWQS

GWQS

OWQS

NA .. | .. | ..

<

<

NA

<

622000

<

<
<
<
<
<

<

<
<

<
<

<

<

<

-

<

<

NA | NA | -

f

1.700

NA

<

<

<
2.100

-
<

..

2.100

-

<

-

<

1.100

NA

••

611,000

c

<

2.000

-

£28,000

- | NA

<
3.200

-
-

556.000

<
2.200

NA
-
<
<

<
1,800
-.

<

-
2,300

<
4

NA

<
<

NA
<
<
<

EK1J9.S

1/14/00

utrt.

CONC

-

-
-
-

-
-
-

_

-_

<

NA
-

_

<

NA
-_

NA
..

_

<
-
«
<

515.000

<

E972I&!

a^ooi

UOA.

CONC

••

-

-

-

..

-
-

2M

-

<

272

<

<

-

f

<

<

<

NJD€P W*lM T fcclvncjal

y 7. lW3(NJ AC 7 • 0) inJ If
v C (it »ri« b»>4id on MX)6P U

19fl/

Uu*) to ckkJlnn mi iM,Kl>nn IrrWl

(3) DN*J>L

tlOld Conc<r«'4ii

PCX PlBCllCJll r

MIX Ualhod cM

COf iC Conc«*fJ

Q 0»t* qu**.

NA No4A^»>*

O HasuB from at**; r

N \pro|ect\3\3-priv\s39\a99227\b\3upp riiMablesMabto 6.9 - gw exceedancas\Ej<ceedances Revised Page 2 of 3



TABLE 68
GROUND WATER SAMPLE ANALVI 1CAl. RESUL1S AMOVE CRITERIA
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY. NEW JERSEY

SnmH.lor.li.Tl

Lat>o.al.»yM«v.l.ac.l..vi

Ur«>l

VOLATILE ORGANIC COMPOUNDS

Baiona

Bfumod*:hto».wii«ll»»no

Cltlo.Olo.rn

Elhylbnn/rno

Slyrarn

TuliMna

Xyl«n« OoU.ll

SRUl-VOLATILE ORGANIC COMPOUNDS

B*n7O(B)snlhr *r«na

Bsn2o4a)pvtana

Bon*o4b)lluoianlhana

8«nio<k)lkja«nln«na

Chryjenft

Oib«nio<a.h)Anihi»ctn«

D*b«nioluf*c

2 Malhylnapnlhalsna

NaijtBhatena

Phanonlhrana

INORGANICS

Aluminum

Antimony

Aiiemc

Cadmium

Ch»(ynium

lira (Tolal)

Load

Manuaneso

Meicufy

Nlckar

Eod.um

TliaO^n.

Cynnirll

Cl'larion w
1

1

6

700

100

1000

1000

02

02

10

1

6

0 5

100

100

300

100

200

20

e
4

100

300

10

50

2

100

50000

10

200

GWOS

GWOS

owns
GWQS

GWOS

GWOS

OWOS

IS
IS
IS

IS

IS
IS
IGNC

IGNC

ISM
IGNC

OWQS

OWOS

GWOS

GWOS

GWOS

GWOS

GWOS

OWOS

OWOS

GtVOS

GWQS

GWOS

UWOS

MW 6A

F6I99TI

^62159 8

uoA.

CONC

73

<

-.

_

-

-

NA

-

-
_

6670

NA

-

NA

<

ES'JIO-.I

^
CONC

8 1

-

.-

10200

Bl

<

27300

171

299

<

<

1000

UWSfl

F6I993 ?

£62159-9

lM2yOO

uoA.

CONC

F9/?IO 6

J™'

CONC

MW-7A

E621593

"u'oV

CONC

-

NA

NA

-

NA

<

-

-

-

-

1610

-

1940

<

481

<

73
-

<

<

<

36
22
-

32
<

-

115

<

316

134

NA

<

14200

NA

NA

<

E972IO-B

"̂ L"
CONC

MW-VB

E6ZI59-4

UOA.

CONC

E97210-7

JL/3(V01

CONC

19 1

<

<

<

17
13

13 1
62
138
091
IZU

<
<

136

27600

-

198

<

54800

802

IO800

<

<

121000

2800

-

-

<

<

<

<

NA

-

.-•

<

NA

NA

..

MW-8A

E6 1993-3

E62I59-10

1M2700

CONC

-

-
-

-

732

~
1420

<
172

<
-
-

-

<

«

<

<

NA

-

-

--

12600

<
NA

NA

<

ES7210-9

A'20/01

UQ/L

CONC

1S8

-

<

-
<

•<

11.2

86

<

4

10.9

075

<

*
<

<

18000

-
47 5

-

<

52200

762
1500

22
-
<
_

600

MW-8B

t6!993 4

E 52 159- 11

1712700

uol.

CONC

243
-

<

<

<

-
-

-

<

-

NA
-

-
<

3220

<

NA
-

NA

-

E972108

S/XVOI

CONC

-
-
-

-

-

-
-

-
••

-
<

<

1420
-

127

3730

<
1260
-
-
<

-

MW-9A

E9T3237

unyt'

CONC

..

-
-

2.1
35
<

1.1
«

<
«
<

17200

c

80
-

434
<

405
624
33
<

3010000

-

-

MW-9B

C97329-8

B72IJ01

CONC

-

<

-
-

-

-

-

93000

<
387

<

<

90200

572
2310

<
102

642000

<

<

MW-10A,

C97329 9

UOA.

CONC

<

~

-

3 4

4 1

<

1.1

<

-

-

<

<

60400

<

827

62

182

128000

1120

3680

39

209

850OOO
_

<

UW-IOB

CS7323-IO

B/21XM

CONC

_

-

-

-

-

-

-

..

-

-

_

-

18400

-

16

..

<

19200

i:
600
..

<
_
-

POLYCHLORINATEO BIPHENYLS

A/octoc 1260

GENERAL CHEMISTRY

Clitaidt

Nilrogan. Ammonia

riiiiogcn. Nilrala

Nilrogan. Nlbalft « Nilnta

Solids. Total OttnVved

SullBl.

0 5|GWOS

250000

900

10000

10000

500000

25OOOO

GWQS

GWOS

GWQS

GWQS

OWOS

GWOS

<

1.800

<

<

540

-

<

<

-

<

-

<

<

573.000

<

<

-

<

t

552.000

<

<

1.400

-

-

553.000

-

<

1.700

-

..

657.090

<

<

620

<

<

553.000

<

<
<

<
<

510.000

<

- -

<

4,300

-

532,000

<

<
3.600

-
..

<

<

-

<

<
<

<

<

-

<

<
<

<

<

| .. | ..

10.300.000

<

-

16.000.000

1,420,000

2.880.000

8.000

••

5,300,000

<

1.820.000

1 600

3.310.000

<

-
<
<
<
<
<

CO

Mole,

(I) NJDCt' W«lw T»ch™c«irro9'.>'u«O«Kj-rf.V4l««OvJ-»y

SUndardt «dc(>l*cJ J*fxury 7. 1993 (N J A C 7 9 6| ind lm«>m

S^aKlic di*'* b*MiJ on NJOCP U«wno>«ntkim «l F«bru«rv S.

t097

O
IO
J>
CO

(3) OIAPL MrrplBd

bold C4>«;**i»(«rt«.(;»*JaO«H*xl Wtl*t Chilly

POL Pr.CIC*! CX«n«Hil«i l*v«l

MfX W«*f*vl (ta4«cton kn*/i*ptxî j lm*

CONC CcncvO.il.nn

Q OlU qu*W<«*

NA Not Wiyiwl

Mot (Macttd

< Ddtclod biJ b-k-* crtt*n4

D RMU! lirvn *u(«J iwuVu

No

N:\project\s\s-prfv\s99\s99227ttj\supp iiiMdbles\Jabte 0.9 • gwexceedances\Exceedances Revised Page 3 of 3
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TABLE 6.10
NAPL SAMPLE ANALYTICAL RESULTS
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

Sample ID
Laboratory ID
Date Collected
Matrix
Units

Petmtearn Fingerprmr

Gasoline (C4-C12) { )
Turpentine (C9-C11)()
Mineral Spirits (C9-C1 2) ()
Kerosene (C9-C1 8 ) ( )
Diesel Fuel/Fuel oil #2 (C9-C22) ( )
FuelOil#4(C11-C24)()
FuelOil#6(C11-C26)()

Other Patterns ( )

Higher of the
PQLs and

Ground Water
Quality Criteria

NS
NS
NS
NS
NS
NS
NS

NS

MW-2B

E62072-5
1/13/00

AQ
ug/L

_ , „ .

NO MATCH
NO MATCH
NO MATCH
NO MATCH
NO MATCH
NO MATCH
NO MATCH

INCLUDES C8-C40
HYDROCARBON

RANGE

MW-2A
E97210-17

8/20/01
AQ

ug/L .

PARTIAL MATCH
NO MATCH
NO MATCH
NO MATCH
NO MATCH
NO MATCH
NO MATCH

UNKNOWN
HYDROCARBON CU-C2B.

Notes:

NS - No Standard

N:\project\s\s-priv\s99\s99227\b\supp rir\tables\table 6.10 - napl results\NAPL Page 1 of 1

921010244



TABLE 6-11
NATURAL ATTENUATION PARAMETER ANALYSES AND EVALUATION
POnMEP WEST END MANUPACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

Sample Locaiion

i atioraiory iOtmiiiicanon

Ojitj SiMine Co-iecied
Units

MW-1A

3410-001

6/1 6^9

UQA

E&2159-I

1/14/00

ug/L

HELD ANALYSES

[nH (slanftudiruli)

ToiTeporaltiie fC)

Rotton (mV)
Dissolved O«yflon (m0/l.)

LABORATORY ANALYSES

Alkalinity (mg/L)
Iron, Perric"p (uftM

Iron, f e'lout (u,yU

Ntlioyon, Nihale (m-j/U
Sullaie fn"*ftA.)

6 5

187

81

237

5.700

NA

2-1

65

14

NA

1 8

202

IS.IOO

1 6

823

E973293

IVJI/01

UOA

6 OB

2224

MA

1 55

143

14.400

17.600

283

FAVORABLE ATTENUATION CONDITIONS

pH between 8 and 8 f landard unili
Terrveralur* unlnetn fc end 2S"C

Redox Potential
Dissolved Oryucn

Alkalinity

Mitral*

Sutlam
Ferrous Iron production

Yei

Yea

Low
Low

High
NA

High

No

Yet

Yes

NA

Moderate

High

Moderate

High

Yea

Vei

Yes

NA

Mooeiale

High
Low

High

Yes

MW IB

3410002

6/16/99
ug/L

655
1883

91
018

249
116

NA

72

E62159-2

1/14/00

ug/L

68
16

NA
1 3

192
5.300

no
106
68B

Yen

Vet

Moderate

Moderate
High
NA

High

No

Yai

Yei

NA

Moderate

High
High

High

No

E97329-4

8/21/01

UOA

661
175
NA

006

240
6.270

103
69

Yei

Yei

NA
Low

High
High

High

No

MW2A

3432-007

6VI6/99

uoA

659
IB 7

-85
1 59

E62072-4

1/13/00
UQA

644

II 1

-64

1 08

E972IO-17

6/20/01
ug/L

NA

NA

NA
NA

276

22.800
26.600

NA

15

Yei

Yes
Low

Modeiaie
Higtl
NA

Higfl

Yes

243

31.800

298

Yoi

Yes

Low

Moderate

High
LOW

High

Yei

NA

NA
NA

NA

NA

MW-2B ,

3*32-008

6/17/99

ug/L

E 42072 3

1/1 3>on

USA

693
1674

-169

72

IS
NA
0.3

1.346

17.520
1.860

NA

14

NA

NA

NA
NA
NA

NA

NA

NA

NA

NA
NA

NA

NA

Yei

Yei

Low

Low

High
NA

Hign

No

Yee

Yes
NA

Moderate

High
NA

NA
NA

697210-12

B/70/TJI

ufl/L

649
128
NA

031

MW-2C

E9721013

B/20/OI
ug/L

804
1944

NA

3.65

MW3A

3410-009

6/16/99

uoA

651
154

-259
-

E 62072-2

1/13/00

ug/L

647

106

-88

1.18

i

300
41 100
n'.ax

-

Yea
V el

NA

Moderate

High
Low

Low
NO

884

2.590

C8.1

No

Yei
NA

Hah

High
Low

High

No

423

46.220
6,180

NA
24

Yea

Yes

Low
LOW

High

NA

High

No

384

1.600
29.6OO

-

Yea

Yea

Low

Moderate
High

Low

Low

Yea

E872IO-I9

8/70/01

uflA

673

2023
NA

0.6

368
46.200
16.SOO
-

-

Yei

Yes
NA

Mode/are

High

Low

Low

No

(0
ro
o
o

en

NOTES
Below dbiecuu.1 limil

Dagiees CeKiu$
mrti-Qjami per bier

microyana per Uei

For &99 and &/U1 sampling, lenic

iron - lolal iion Idas Idftcxit iron

N.\projeciAs\s-priv\s99Vs99227\b\supp rirVlablesMable 6 1 1 - natural at(enuation\natural atlenualion Page 1 ol 3 Printed. 12/27/01 4:24PM



TABLE G- l l
NATURAL ATTENUATION PARAMETER ANALYSES AND EVALUATION
rORMCn WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

Sample Location

Ljlxi'dlUfy Identification

UJW Sainjjia CtJlocleo

Unjli

HELD ANALYSES

pH (tlandard units)

Temperature (*C)

R«do* (mV)

Oissotvod O»ygon (my/LI

LABORATORY ANALYSES

Albalindy (mo/L)

trim. F eric"1 (not-)

Inm. l-Iiiout (..a/Ll

Ntirogen. Nilriilo (mg/L)

SuUalo (mo/l.)

FAVORABLE ATTENUATION CONDITIONS

pH between 6 and 8 tlandard unilt

Tenvcr3lure between 5"C anil 25*C

Harjui Potential

tAssoJveU Oirygen

Altai mly

Nitrate

Sullile

r«(fO«j| iior\ production

MW 38

J4IOOOG

6/lb*)9

,yi

709

152

•70

.1BO

•>R<n

NA

7i

Yd

Yes
Low

Low

High

NA

High

No

EG2072 3

I/I1CIO

myt

7 2 1

14 »

1 1

1 01

223

3 0

66 8

Yot

Yo»

Moderate

Mudeialo

High

Mode'at«

High

No

ES72I016

eriant
ug/l.

735

1657

NA

2 4 8

MW3C

E972IO-15

W2<m\

UOT.

8 4 9

166

NA

1 14

MW-4A

3432001

6/17/99

mn

086

164

223

200

6J6

4 3

65 4

Yei

Yes

NA

H.yh

Bgn

Mooerale

H.gh

No

71 2

907

SOB

NO

Ye»

NA

Modeiate

High

Low

High

No

354

12.B80

4.520

NA

25

Yet
YBI

Low

Low

Mlon

NA

High

No

E62072-6

1/I3W)

ug/L

69

9

NA

1 1

2K1

1.200

19.500

E973235

8/21/01

UO/l-

NA

NA

NA

NA

262

171.430

570

Y>|

Yal

NA

Modefate

High
Low

LOW

Ym

No

No

NA

High

High

Low

Low

No

MW-4B

3432402

6/17/99

ug/L

671

1365

•147

446

8.700

10.500

NA

26

Yes

Yet
Low

tOW

«on
NA

High

YM

E62072-7

1/13/00

ug/L

66

14

NA

16

380

1.300

14.100

-

Yes
Yei
NA

Modeiale

High

Low

Low

YM

E97329S

Ml/01

Uflfl.

176

1601

NA

182

UW-SA

3432003

6/17/99

ugA.

632

21.4

-89

101

304

10.800

1.800

Ves

Yn
NA

Modeiata

High

Low

LOW

No

191

17.700

20.800

NA

14

Yes
Yet
Low

Modeiale

Hgn
NA

High

Ye>

EB2I595

II14/O3

uoVL

1

67

10

NA

ib

180
13.200

30,500

-
-'

Yei
Yet
NA

Moderate

Hljh

Low

Low

Yea

E972102

8/20/0 1

uo/L

6 19

25

NA

896

201

110,000

9.200

226

Mw-sa
34320O4

6/17/99

UDA

739

1526

127

-

274

170

NA

84

Yei

No

NA

High

HI oh

Low

Hign

No

Yes

Yai

Morietale

Low

High

NA

High

No

E 62 159 6

1/14/00

UO/1.

70

ie
NA

i a

233

-

6 1

ae.o

Y<«

Yet
NA

Modeiale

HI Oh

Moderate

Hioti

No

E972ICM

a^cvoi
u<X1-

09

183

NA

1,17

20B

2BS

ee
002

Ye<

Yea

NA

Moderate

High

Moderate

High

No

CD
10
^o
_^
o

•c
mo/L

mV

NA

fittluw Ltaleoliun lirtWl

Degress Celsius

rnlliQ(am3 pei liter

miC(O>ams per lilar

mlllivdts

No) analyzed

Foi 6/99 ana B/01

iron • total iron lett lenout iron

N \proj6ciAs\s-pfiv\s99\s99227U>\supp riiMablesMable 6.11 - natural alienualionVialural allenualion Paae 2 of 3 Prinlnrt 1?/?7/m i ?d PM
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TABLE 6-1 1

NATURAL ATTENUATION PARAMETER ANALYSES AND EVALUATION
PORMER WEST END MANUFACTURED GAS WORKS
JERSEY CIIY, NEW JERSEY

S.KTVU Lticaiiui

Laboratory luentilicaiioit

Date Sirred ColicclcJ

Unilj

FULD ANALYSES

pH fEiandaid until)
r»/npBialut« ("C)

ne<1o« (mV)

Dissolved Oiyyen (nyLl

LABORATORY ANALYSES

Alkalinity (mr/L)
I'On. Fe(ilc"l|u(^\|

Iron. Fa>ioij» (>v^-l
Nilioqen, Nilule |niyT-|

Sulale |mo/U

FAVORABLE ATTENUATION CONDITIONS

pH between 6 and 8 standard wills
Ten'poraltjre between fC and 25"C

nedox Potefiilal

Dissolved Qjryoon

A»atnily

Nil/ale

Su«ale

Ferrous iron projection

MW CA

E6I993 1

E(V2IS9B

1/12/00

tJOA

E977K1 .1

a^fKii
U^T.

S91

11 1

NA

1 72

8J6

24.1

NA

057

190

1.100

5.800

433

NO

Yes

NA

Moderate

Hg!i

Low

Ugh

Yes

' 148

27.090

210

100

YM

Yes
NA

M,«ler.iie

High

Low

High

No

MW-6B

F61 993-2

E 62 '59 9

1/12/00

UQVL

E972106

a^cvoi
UQA.

MW-/A

E6J159-3

1/14/00

uoA

677

15

NA

081

721

16 14

NA

1299

69

15

NA

1 A

247

6

158

Yei

Yes

NA

MorlaraM

High

Moderalo

NI/I

NO

246

1.940

4 2

l',9

Yes
Yes
NA

Hgh

Ugh

Mooeraie

rtgh

No

229

13.200

YM

Yes
NA

Moderate

H^h

Low

Lo«

Y«S

E972I08

oV20A)l

U9/U

MW-7B

E62159-4

1/14/00

ug/L

621

21 49

NA

1 67

199

53.300

1.500

21 4

Yes

ves
NA

Moderate

Higti

Low

NUtl

No

7.4

18

NA

094

266

en
104

Yes
Yes
NA

Moderate

high

Moderate

High

No

E972IO-7

8/20/01

UO/L

MW-8A

E619933

E621S9-10

I/12OO

uo/L

735

18.4

NA

035

263

1.420

7.1

006

Yen

YM

NA

Moderate

High

Moderate

Hion

No

402

16 1

149

091

373

1,700

10.900

51 1

No

Yes
Moderate

Moderate

High

Low

High

Yes

E97210-8

V20/OI

uoA

093

21.4

NA

0

388

SI. 310

890

-

236

Yes

Yis

NA

LOW

High

Low

rton

No

MW-BB 1

E81903 4

EG2I59-1I

1/12/00

UOA.

408

188

144

093

304

3.100

14O

024

S3 5

No

Yos

Moderate

Moderate

High

Low

Hiptl

No

E972I08

fvjfyoi

"fr1-
i

7'lB

1SB2

NA

232

264

3.730
J.

0.5

8«8

Yei

Ye,

NA

High

Hlflfi
Low
Hdjh
No

MW-BA

E97329-7

»»2I/OI

ug/L

713

2689

NA

059

147

78.980

120

1.420

Yei

No

NA

Moderate

High

Low
High

No

MW-SB

E97J29B

8/21/01
UQ/L

732

19S

NA

555

898

80,200

•-

120

Yu

Yes
NA

High

High

Low
High

No

MW IDA

E973299

8/21/01

uo/L

NA

NA

NA

NA

314

126,400

1.6OO

--

244

MW-106

£97329-10

8/21/01

iig/L

745

16.18

NA

205

173

18.200

4 2

as7

No

No

NA

Hluh

HicTi

Low

High

No

Yes

Yes

NA

rtOJt

Hrjh

Moderate

High

No

MOTES:

Oegicei

NOI anayiea

l-ot (V9fl and ft/01 l

Iron * tot si iion lot! lerrout

N \piojeti\s\s pnv\s99\s(J9227\b\supp riiMabiesMabie 6.11 - natural attenualion\na(ural attenuation Page 3 ol 3 Primed: 12/2//01 424PM



TABLE 6.12
SEDIMENT SAMPLE ANALYTICAL RESULTS
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY. NEW JERSEY

Sample ID
Laboratory Identification Number

Sampling Date
Sample uapth"

Units

Sedwnent Screflning Guidelines
Chronic Value'

nig/kg

lowest

Etnas
Lei/nr1

mo/kg

Severs

eil«.1s
leuer*

mg/Vg

RB01

E95627 1

7/?a/oi
00-20'

nig/Kg
rVIDL CONC O

FIB -02

E95627-2
7/34/UI
002 0'

nig/kg
MDL CONC O

RB-03
E95827-3
704/1)1

0.0 2.0"

mg/fcg
MDL CONC O

RB-04

E9SB27-4
7W4JO1

oio-z.o'
mo/kg

MDL CONC O

R805

E93B27-5
7^4^01

OO-Z.O'
mg/Kg

MDL CONC Q

RB-06
E93827-8
7/9-1/0)

o.o-z.o-
mg/Vg

MDL CONC O
VOLATILE ORGANIC COMPOUNDS

Acalona
Benzene
Bromodicnloromeliiane
Bruiiolu'in
Brorriomelliane
2 Bularione (MEK)
Carbon rtaiiHide
Carbon letra chloride
Clilorobenjene
Cliloroe thane
Chloroform
ChtoioiiiBlliane

DiOfomocJiiorome thane
I.I -DicMoroeihane
1 .2 OWiloroemane
1.1 -Otdiloroethene
ds 1.2-Dichln«oelhene
Iran* 1 ,2-Oichloroelhen«
1.2 Dichloropropane
ds-1.3-Dtchloropropene

ltans-1 ,3-Oicliloiopropene
EUiytlieMjene
2-Hexanone
4-Melliyl-2 penlanone(MIBK)
Melhylene chloride
Styre'ie
1.1.2.2 Telrachtoroetttane
Teuadilotoeihene
Toluene
1.1.1 Trlchloroeth one
1.1,2 -TiieMoroeiltane
Tiichbtoelhene
Vinyl diloride.
Xylene (total)
Tolal Volalila Organic TIC'S

0 3 4

-

1 4

045

2 5

1.6

-

0 12

070
03

076
0.76

076

076
076

076
070

076
076
076
076
076

076
076

076
076

076
076

076
076

076

076

076

070

076
076

076
076

076

076

076
076

NA

-

•-

--

-

••

-

000

OBJ
034

085
OB5

085

085
085
085

085
085
Ob5
085

OflS
085

085
085

085
085

085
085
085

085
085

085

085

085

085

085

085

085

085

085

OR5

085
NA

-

..

-

-

-

..

-

-

--

--

-

0.00

0.9
036
09
09

09

09
0.9

09

09

09
09
09
09

00

09
0.9

09
09

09
09

09

09
09

09

09

0.9

09
09

09
09

09

09

09

09
NA

-

-

_

-

-

-

-

--

--

--

•-

.-

•-

-•

-

-.

-

000

09
03B

09
0.9

09

0.9

09
0.9

0.9
09
09
09
00

00

OS
09

0.9
O.S
06
09

O.S

0.6
0.6

0.9

O.S
06

09

0.6

09
0»

0.9
06

0.6

0.6
NA

0.367
..

..

-

!

,

-

1.7S

'

-.

--

-

-
i

-

' 0.499
! 14.59

J

0.88

0.35

088
088

OBB

0.88

068
068

0.88

ORH

088
0.88

0.88

O.B8

OB8
088

0.88

088
OBB
088

088

0.88

0.88

068

088

088

088

088

0.80

088

088
088

0.88

0.8B

NA

..

0.284
..
_

_

-
..
_

_
_

„

-

_

-

_

..
_
_

6.04
..

_

..
_

..

..

..

..

3.43

92.1

J
082
033
082

O.82

082

082
082
OB2

O.B2

O82
082

082
O.82

092

082

0.8Z

0.82

082

082
0.82

082

082
082

082
082
082

082

082

082
082

082

082

082

0.82

NA

_.

„

..
_

..

„

„

..

..
„

..

_

..

..

..

..

..

..

_

..

0.00

00

NJOEP Volatile Organic Sediment Screening Guidelines, lasi revised 6/11/99

NJDCP rresltwtlor and Maiuis/Eslujirio Sediment Screwing Guidelines, tut revised 6/1 t/100
Sample lor VOC analysis taken Iron 1 5 to 2 0 leel Remaining parameters collected Irom upper o to
I 3 leel oi material recovered

bold Concentration exceeds Sediment Screening Guidelines
POI Practical Ouantilalion I evel
MDL Malhod detection Dinil/rgponlng limit

CONC Concflnlration
Q Gala qualilier

NA Not Analyzed
Not delected

J Eslimaled concentration
No Sianoard

N \DioieclW3-oirv\s99\s99227M)«uoo rinlab daia\river bonnos Pia» 1 ol 4 PrinleiJ. 2/8/02 2.45 PM



TABLE 6.12
SEDIMENT SAMPLE ANALYTICAL RESULTS
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY. NEW JERSEY

Sample ID

LJUo/alory Idenliltcatfon Numbsr

Samoiing Data

Samnln Depth*

Units

Sediment Se/eening Gu dalines

Chronic Value'

rng/Xg

Lowest

Etlacls

Level2

mg/kg

Severe

Effects

Level2

rug/kg

RB 01

E95827-1

7/24/01

0.0-2.01

mg/kg
MDL CONC Q

SEMI-VOLATILE ORGANIC COMPOUNDS

2-Chtorophenol
4-Chloro-3-melhyl phenol
2.4-DlcnloropJienol
2.4-Oimelliylpheoal
2.4-Dinilronhenol

4.6-DlnilfO-o-crfl6ol
2 Molhylphonol
344-Metliylphenol

2-Nitropfienol
4-Niliophenol
Pentacjilorophenoj

Phenol
2.4.5 Tricnlomphennl
2.4.6-TricJilofOphenol

Actnaphthena
Acaruphlhylene

Anlhiacene
Benzo(a)anthracene
Beiuofalpyiene
Benzo(D)lluoranthene
8enzo(g.h.l)peo/1ene
Benzo(k)tluoranlhen0
4-BfOmophenyl phenyl ether
Butyf banzyl phtftalala
2-Chloronaphlhotone
4 Chtoroaniline

Cartoa^oto
Ctiryserie
bls(2-CnloroeBio«y)meihane
bis(2-Chloroelhvl)ell>er

bis(2-Chtoroisopropy<)ether
4-Chtorophenyl phenyl clher

1,2-0ictilorob«mene
1 ,3-QictilorGuenzene
1.4-Dlchlorobenzene

-

-

.

-

0018
0044

022

032
037

017
024

034

05

064
370
14»O
1440

320

1340

-

-

460

023

023

0.23
023

091

091
0.23

023
023
0.91
001

023
023

023

0091

0091
0091
0081

0091
0001
0001

0091
0091
0.091

0091
023

0091
0.091

0.091

0091

0091

0091

0091

0091

0091

RB02

E95027-2

7/24/01

0.0-2.0'

rug/kg
MOL CONC Q

RB-03

E95627-3

7/24/01

00-2.0'

tng/kg
MDL CONC Q

--

-

-
-

••

00522
00384
0038
00174
00196

--

00620

-

J

J
J
J

J

J

0.25
0.2S

025
025

1

1

0.25
025
0.25

1

1

025
025

025

01

0.1

0.1
0.1

0.1
0.1
01

0.1
0.1
0.1
0.1
025

0.1

0.1

0.1

0.1

0.1
01

0.1

01

0.1

-
-
-
-
"
-

-
-

-

-

--
0.0243
0.0304

-

-

-

-•

0.0306
-•

-

--

-•

J
J

J

026

026
026
02S

1

1

026

026
026

1

1

0.26
0.26
026

0.1
0.1

0.1
01

0.1
01
0.1

01
01

0.1
0.1
026

0.1
0.1

0.1
0.1

0.1

0.1

0,1

0.1
0.1

-
-
-
-

-
"
-
-

-

-
-

0.17S
0.115

0.17
O.261

0.213
O.171
0.107
00838

-

-

00308
0222
-

-

-

-

ne-04
E95627-4

7/24/01

q.0-2.0'

mg/kg
MDL i CONC Q

J

J

024
024

024
024

0.97
097
024

024
024

097

0.97
024
0.24

024
D01I7

0.097
O.OU7
O.OU7
0087
0.097
0.007
O.OU7
0.097
0097
0.0(17
024

0.007
0.087

0.097
0097

0097
0.097
0.097

0097
0.097

-

-
-

-

-

1

0.186
j 0.478

I 0.439
; 0.32
| 0283

0.1SO

0.116
00543

••

'
'
1 0.285

•-
!

-•

J

Re -os
£95827-5

7tt*«H

0.0-2.0'

mg/kg
MOL CONC C

1.3
1.3

1.3
1.3
52
52

1.3

1.3
1.3

52
5.2
1.3
13
1.3
10

0.52
10

052

0.52
032

O.S2
052
052

052
062

1.3

0.52
0.52

0.52
052

0.52

OS2

0.52

092

0.52

-
-

-

-

-
-

--

-

-

-

50

6.34

22.7
ia

13.4
8JZ2
3.5

3.02
-

-

17.3

-

-
-

-

RB-06

E9S627-6

TfZ4KM

0.0-2.0'

mg/Vg
MOL CONC O

0.24
024
0.24
024

096
006
0.24
024
024
096

096
024
034

0.24
o.osa
0098
0.096
0.099
0.096
0.090
0096
0096
0096

0006
0096
0.24

0096
O.O96
0096
0.096

0098
0096

0.096

0096
0096

-

-

-

--

-

-

-
..
_

„

0.0211 J
..

..

_

..

..

-
..

-
-

..
_

..

..

-

-

--
NOTES:

1 NJOEP Volatile Organic Sediment Screening Guidelines, last revised 6/11/99
2 NJDEP Freshwater and Ma/lne/E>luarina Sediment Screening Qukfelinea. last revised 0/11/100

CO Sample lor VOC analysis taken Iron I 5 lo 2 0 leet Remaining parameters collected liom upper 0 ID
^^ V5 leel ol tnatottat r«co<*«ied
—Jh bold Concentration eiceuds Sudirnenl Screening Guidelines
^3 POL Piatucal Ouarrtilalion Level

••^ MDL Melliod detection lunil/reporling limit
^3 CONC Concenlraluo
Nd Q Oala qualifier
^ NA Nol Analyzed
CO -- Not deleclod

J Estimated concentration
No Standard

tlApiGjecl\s\s-priv\399'.s9922 Ablsupp ltt\laU daUV/iver twiliigs Paqe 2 ol 4 Primed: 2/8/02 2.4S PM



TABLE 6.12

SEDIMENT SAMPLE ANALYTICAL RESULTS

FORMER WEST END MANUFACTURED GAS WORKS

JERSEY CITY, NEW JERSEY

Sample ID

Lflborotory Idenlilicalioo Numbar

Saniping Date

Sample Deplh*

UllllS

Sediment Screening Guidelines

Chronic Value'

rng/Vg

Lowed

E«caj
Lever1

moAg

Severe

Ellccla

Lever*

mgAg

RB-OI

E95627.1

7/24/01

00-20'

mg/kg

MDL CONG Q

RB-02

E95627-2

7/24/01

00-20'

mg/kg

MDL CONG Q

RB-O3

E95627.3

7/24/01

00-20'

rng/kg

MDL CONG C

RB-04

E9S627-4

7/24/01

o|o-20'

rpg/kg

) MDL CONC C

RO-05

E056275

7/24/01

OO-2.0'

mo/kg
MDL CONC C

RBOO

E 05627-6

7/24/01

00-2 0'

mg/kg

MDL CONC O

SEMI-VOLATILE ORGANIC COMPOUNDS (continued) :

2.4'Dlnitrololuene

2.6 Dlniuololuene
3,3' Oichlorobenjldine
(jioenzo(a.ri)anifwacene
Oibenzoturan

Dhn-bulyl phlhalale
Oi-n-octyl phtlialale
DioOiyl phthalale
Dimethyl phlhalate
bls(2-Elnylhexyl)pn Instate
Ftuotanoicne
Fluorene
Henadilorobenzene
HeiacnKxooutaclene
Heiaohlorocyciopentadiene
Hej«aottlofoetKana
Indenofl ,2,3 cd)pyrene

Isophorone
2-MelriyVwphlhalene

2 Niiroanlllna
3 Nllroanilina
4 Nitroanillne
Naphthalene
Nitrobenzene
N-Nilroso di n -prop yta mine
N-Nilroaodiphenylamine

Phenanihrene
Pyrene
1,2.4.Trtctltoro6en2ene
Total Semi- Volatile TICi

006

•

0 73

0 18

002

02

007

0 16

058

049

130
-
-
-

1020

160

24

•

320

007

2.1

-

-

950

650

0091

0.091

023

0091

0091

0091

0091

0091

0001

0091

0091

0091

0091

0091

091

023

0091

0091

0091

023

023

023

0091

0091

0001

0.23

0091

0091

0091

NA

-

-

--

0524

0.033B

-

0,0212

-

-

--

0.0436

0

J

J

J

O.t

0.1

0.25

0.1

0.1

0 1

0.1

01

0.1

O.t

0.1

0.1

0.1

01

1
025

0.1

0.1

01

025

025

0.25

01

01

01

025

0.1

O.t

01

NA

--

•-

-

00595

0.0373

•-

-

-•

-

0.0376

-

00482

•-

00934

00668

•-

0

J

J

J

J

J
J

0.1

0.1

020

O.I

0.1

0.1

0.1

O.t

01

01

O.I

0.1

0.1

O.I

1
026

01

01

01

020

020

026

01

01

O.t

0.26

01

01

0.1

NA

-

-

-

-

--

••

-•

-

0.165

0.57

0.104
-

-

-

-

o.iog
-

o.t a
-
-
-

0.475

-

-

0681

0.679

•-

O24

0097

0.097

0.24

0.097

0097

0097

0.097

0097

0.007

0.097

0,097

0.097

0097

0.097

0.97

024

0.097

0.097

0.097

0.24

024

0.24

O.OS7
0.097
0.097

024

0.097
0.097
0.097

NA

-
-
-

00282 J
--

--

•-

0.142
0473

, 0.124
--

-
1

1 0.107

'

' 0.0285
1

•

• DOB47

!

1 1.74

' 1.1
: -

2H2

052

052

1.3

032

092

052

052

052

OS2

052

10

10

052

052

5.2

1.3

0.52

052

10

1.3

1.3

1.3

10

052

052

1.3

10

052

052

NA

-

--

1.6

3.62

••

-

-

38,5

26.6

-

-

S.71

95.9

~

-

..

169

..

86.7

40.9

184. 1

O096

0.096

0.24

O.090

0096

0.096

OO9B

0096

0096

0096

OO96

0096

OO80

O.O9fl

096

024

0096

0096

0,098

0.24

0.24

024

o.oae
0096

O.O96

0.24

0096

0096

OO96
NA

-

--

-

-

--

-

-

0128

0.0234 J
..

-

..

-

~

-

I

-

„
_

-
_

..

00423 J
-

O

GENERAL CHEMISTRY '

pH (su)

Total Organic Carbon
Solids. Percent ex.)

- NA 86

1400 <1400

NA 732

NA

1500

NA

8 1

2870

68,2

NA

1500

NA

78

2570

65.7

NA

1500
NA

8
! 2440

67.1

NA

1500

NA

78

16800

67.4

NA

1400

NA

79

2140

709

(O
ro

o
to
Ol
o

NOTES:

NJDEP Volatile Organic Sediment Screening Guidelines, last revised 6/11/99

* NJDEP Freshwater and Marlne/Estuarine Sediment Screening Guidelines, last revised 6/11/1OO

Sample lor VOG analysis taken from 1 5 to 2.0 leet. Pemilning parameters collected (torn upper 0 to
1 5 feet ol material recovered

bold Concentration exceeds Sediment Screening Guidelines
POL Practical Quanlitalion Level
MOL Method detection limil/reportirig liinil

CONC Concentration
O Data qualifier
NA Not Analyzed
- Noi deiecied
J Estimated concentration

No Standard

N. \oioiecr\s\5 oiiv\s991j9922Ab\5UUD alaVrivei uorinos Paoe3ol4 ?m/n? ? jr, PM



TABLE 6.12
SEDIMENT SAMPLE ANALYTICAL RESULTS
FORMER WEST END MANUFACTURED GAS WORKS
JERSEY CITY, NEW JERSEY

Sample ID

Laboralnry IdsrtlilHialion Number

Sampling Dale

Sampla Deplh'

Unils

SflUinanl Screening Guidelines

Ohrnnic Vahia1

mg/kg

lowest

Effects
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INTRODUCTION

To determine the possible presence of wastes and by-products
at gas plant sites, a program has been undertaken to
identify plant site areas which may be contaminated by past
gas plant operations. This phase of the site assessment
program is focused on Company owned facilities and includes:

determining waste characteristics: the types and
amounts on site through site inspections, records
review, and interviews with present and former
employees.

- determining site characteristics: soil type and
properties, and site geology and hydrology.

The details of the background investigation for the West End
Gas Plant are outlined in this report. In view of the
geologic and hydrologic factors associated with this site,
and pending the results of the Harrison Gas Plant site
investigation, a proposed site investigation and monitoring
plan has not been developed at this time.



1.0 Site Background _

1.1 Location

The West End Gas Plant is located on the eastern
side of the Hackensack River between the Wittpenn
Bridge and Conrail Bridge in Jersey City, as shown
on the U.S.G.S. quadrangle map (Exhibit 1.1).

1.2 Site Description

The Aerial Photograph (Exhibit 1.2-1) and Property
Plan (Exhibit 1.2-2) delineate the location of
existing site structures.

1.3 History of Ownership and Use

The site of the present facility was leased as a
gas manufacturing plant by Public Service Corpo-
ration in 1903. Its origin goes back through four
different owners to 1868. After lease, it con-
tinued as a carbureted water gas producing plant,
using coal, and then coke, as feedstock, Bunker
"C" oil for Btu enrichment, and making tar as a
by-product. In 1926 gas production was discon-
tinued and the facility was placed on a standby
status.

In 1946 the plant was re-activated as a carbureted
water gas plant. Liquid petroleum gas-air facil-
ities were added to the facility in 1949. With
the advent of natural gas in 1950, the gas
producing equipment was modified to permit fuel
bed reforming of natural gas, air jet gas
facilities were added, and enrichment was carried
out with natural gas. A cyclic catalytic
reforming set using natural gas and kerosene as
feedstock was added to the plant in 1954.

Upon completion, in 1964, of the conversion of the
gas distribution system, served by the plant to
straight natural gas, the production of fuel bed
and catalytic reforming of natural gas and
kerosene was discontinued along with the use of
air jet and enrichment gas. High Btu oil gas
producing equipment using kerosene as a feedstock
was installed in 1964. Since 1965 the West End
Gas Plant has been primarily a metering and
distribution point for pipeline natural gas.
From 1965 through the winter of 1984-85, the
facility also operated as a peak shaving plant.
During high load periods, plant produced high Btu
oil gas and/or liquid petroleum air gas was added
in controlled amounts to the pipeline natural gas.
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During the last ten years, the plant has operated
an average of 25 days/year.

The peak shaving facilities were retired from
service as of July 1, 1985.

1.4 Process Descriptions, By-Products and Waste
Handling

1.4.1 Carbureted Water Gas

Carbureted water gas was the water gas
process enriched with a thermally cracked
oil. Water gas was manufactured by passing
steam over and through an incandescent bed
of coke and consisted essentially of
hydrogen and carbon monoxide which was
formed in the following chemical reaction:

H20+C -*• H2+CO

The thermal value of water gas was
approximately 380 Btu/cu.ft. The
manufacturing equipment consisted of a
generator, carburetor, superheater, waste
heat boiler and wash box. The generator
contained the coke bed used for generating
the water gas and providing heat to the
carburetor and superheater. The carburetor
was where the hydrocarbon was added,
usually vaporizing and being thermally
cracked on checker brick installed in the
carburetor. The superheater, also filled
with checker brick, was where the thermally
cracked hydrocarbon was reformed into
methane, ethane and other gaseous
hydrocarbons. The thermal value of
carbureted water gas was approximately 525
Btu/cu.ft. The by-products and wastes from
the carbureted water gas process were
clinker, tar, pitch, and light oil.

1.4.2 Reformed Natural Gas

Reformed natural gas was the same as the
carbureted water gas process except natural
gas was used in place of oil. The waste
associated with this process was clinkers.

1.4.3 Air Jet Gas

Air jet gas was manufactured by using the
natural gas pressure to inject air into it
to modify the heating value of the natural
gas. No wastes were associated with this
process.
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1.4.4 Catalytically Cracked Reformed Natural Gas.

Catalytically cracked reformed natural gas
was manufactured by passing natural gas and
steam over a nickel catalyst. The methane
was cracked into hydrogen and carbon which
reacted with the steam to produce carbon
monoxide. The thermal value of this gas
was approximately 400 Btu/cu.ft. The waste
associated with the process was spent
catalyst.

1.4.5 Liquefied Petroleum Gas-Air

Liquefied petroleum gas-air mixtures were
manufactured by vaporizing the liquid and
mixing it with air. No wastes were
associated with this process.

1.4.6 Oil Gas

Oil gas was the thermal cracking and
reforming of a liquid hydrocarbon. Oil gas
was produced in a three vessel system
similar to the carbureted water gas
machines. Checker brick replaced the coke
bed in the generator and the generator and
carburetor were used as vaporizers. The
vaporizers were alternately heated with a
liquid fuel and process another liquid fuel
into the superheater where the thermally
cracked hydrocarbon was reformed into
methane, ethane, ethylene and other higher
hydrocarbons. Oil gas had a thermal value
of approximately 1100 Btu/ft. The
by-product from this process was tar.

1.4.7 By-Products and Waste Handling

Ash

Ash, the residue remaining from the burning
of soft and hard coals, was generated in
the steam producing portion of the plant up
to about 1945, when the boilers were
converted to liquid fuels.

Ash was normally removed from the property
in bulk by contractors who trucked the
material to landfills.
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Clinker

Clinker was the residue remaining from the
coke used in the carbureted water gas
operations.

Clinker was normally removed and disposed
of in the same fashion as ash.

Water Gas, Carbureted Water Gas & Oil Gas
Tar

Tar was removed from the manufactured gas
stream usually as an emulsion with water.
It was initially stored in separators and
tanks where the water was removed. Tar was
sold and transported via tank truck or
barge to the road paving industry and the
building material industry.

Drip Oil or Light 'Oil

Drip oil was removed from the manufactured
gas stream by condensers and precipitators.
It was mixed with the tar by-product and
sold with the tar.

Iron Oxide Sponge

Iron oxide sponge (a mixture of colloidal
ferric hydrate and wood shavings) was used
to remove hydrogen sulfide from the gas
stream. The sponge was normally
regenerated with air to reactivate the
material. However, over the years this
material became waste because it could no
longer be regenerated.
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EXHIBIT 1.1

U.S.G.S. QUADRANGLE MAP

EXHIBIT 1.2-1

AERIAL PHOTOGRAPH

EXHIBIT 1.2-2

PROPERTY PLAN
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2 . 0 Site Characteristics

2.1 Land Use

Portions of Kearny, Lyndhurst, Secaucus, North
Bergen, Jersey City, and Hoboken are within a
2 mile radius of the West End Gas Plant site.
This area is urban with the eastern part being
residential with some light commercial use, while
the western part is primarily large industrial and
commercial. There are some wetlands bordering the
Hackensack River which flows south through the
area. About one third of the area is covered with
paving and structures. There are 11 parks in the
area.

The area population density is approximately
11,000 persons per square mile.

The site is secure from the public.

2.2 Site Terrain

The average site slope is 0.2 percent.

The nearest downslope surface water is the
Hackensack River which abuts the property. This
navigable river is used for commercial shipping
and recreational boating, and terminates in Newark
Bay.

The average site and immediately adjacent area
elevation is 10' above mean sea level.

2.3 Ground and Surface Water Use

The formations within a 3 mile radius are
Stratified Glacial Drift, Stockton, Serpentine,
Diabase, and Manhattan Schist which supply water
for industrial users.

There are no potable public-supply wells within 3
miles.

The surface water within 3 miles downstream is
used for recreational and commercial purposes and
may be used for industrial purposes.

There are no public surface water-supply intakes
within 3 miles downstream.
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2.4 Geologic and Hydroloqic Factors

2.4.1 General Geology and Topography

The West End Gas Plant is located in the
Piedmont Physiographic Province of New
Jersey. This province consists of lowlands
and gently rolling hills which are underlain
by the shales, sandstones and argillites of
the Brunswick, Stockton and Lockatong
Formations. The Watchung lava flows and
Palisades intrusion create areas of
higher elevation (Exhibit 2.4.1-1). Much of
the area in the Piedmont Province is
overlain with interglacial gravels, glacial
till and stratified drift.

A broad lowland, called the Hackensack
Valley, exists between the First Watchung
Mountain and the ridge of the Palisades
Sill. Most of the lowland is below 50 feet
in elevation and some areas are tidally
influenced. Most of this area was under
glacial Lake Hackensack during the last
glaciation period of the Pleistocene Ice Age
(Exhibit 2.4.1-2). Glacial lacustrine clays
were deposited beneath the lake. In recent
times, these clays have caused extensive
areas to become poorly drained marsh and
meadowlands. Sand and gravel were also
deposited during glaciation and in some
areas these deposits have filled pre-glacial
river channels to depths of over 200 feet.
Low sandstone ridges, 100-200 feet high,
which parallel the northeast-southwest trend
of the Watchungs and Palisades create upland
areas in the Hackensack Valley.

The topography at the West End Gas Plant is
level, approximately 10 feet above sea
level. To the west of the plant is the
Hackensack Meadowlands at sea level.
Immediately to the east of the plant is the
Palisades Sill which rises to over 100 feet
above sea level (Exhibit 2.4.1-3).

The following formations occur at the West
End Gas Plant. They are, in order of
youngest to oldest:

Quaternary System (Recent Series) - Alluvium
(Pleistocene Series) -
Wisconsin glacial deposits
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Jurassic System - Palisades Intrusion
Triassic System - Brunswick Formation

- Lockatong Formation
- Stockton Formation

The principal aquifers in the area are the
stratified sands and gravels of the Wisconsin
drift and the Brunswick Formation.

2.4.2 Hydrology

2.4.2.1 Stockton Formation

The Stockton Formation may occur as a
very thin formation in the area of
the West End Gas Plant. It is known
to be present for a short distance on
both sides of the Palisades (Exhibit
2.4.2-1). The Stockton Formation is
predominately a light-colored arkosic
sandstone which can contain beds of
soft red shale. The Palisades Sill
was intruded into a portion of the
Stockton Formation. The high
temperatures generated by the molten
rock of the intrusion altered the
arkosic sandstone for a few feet
above and below the sill producing
minor amounts of trace minerals
and changing the chemical composition
of the rock.

Although the Stockton Formation can
be a good aquifer in other areas
of the State, it is not in areas
close to the Palisades intrusion.
The intense heat from the intrusion
sealed many of the fractures and
reduced porosity. In addition, in
the vicinity of the West End Gas
Plant, not much of the formation is
present.

2.4.2.2 Lockatong Formation

The Lockatong Formation may also be
present as a thin formation in the
area of the West End Gas Plant
(Exhibit 2.4.2-1). Normally the
Lockatong Formation consists of dark
gray, carbonate rich mudstone and
massive, gray, calcareous argillite.
In the vicinity of the Palisades
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intrusion, however, it has been
extensively altered by thermal
metamorphism. Here the formation
has been changed into a very dense
rock containing silica and abundant
sodium.

The Lockatong Formation is normally
not considered to be a good aquifer.
The rock has no porosity and joints
are not common. The alteration
produced by the Palisades did not
improve the water bearing properties
of the rock. For this reason and
because the Lockatong Formation may
only be present as a thin bed, the
Lockatong Formation is not considered
to be an aquifer in the vicinity of
West End Gas Plant.

2.4.2.3 Brunswick Formation

The Brunswick Formation is considered
to be the bedrock formation in the
area of the West End Gas Plant. It
is estimated to be about 6,000 -
7000 feet thick (5) .

At this locality, the Brunswick
Formation consists predominately of
sandstone with some shale layers.
The sandstone beds are relatively
thick and well cemented. Color
range from light brown to reddish
brown.

With the intrusion of the molten
rock of the Palisades Sill, some of
the Brunswick shale was altered into
a tough dark rock, similar to
slate but without its cleavage. This
alteration occurred for a few hundred
feet from the sill. As distance from
the igneous intrusion increases,
the alterations become less
pronounced.

The strata of the Brunswick Formation
have been faulted and tilted to the
northeast. The rocks strike N30°E
and dip approximately 10°NW (5).

The Brunswick Formation is considered
to be an aquifer in the vicinity
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of the West End Gas Plant. The
formation is in itself impermeable.
The primary pore spaces in the shale
are small and water moves very slowly
through it. Most of the water in the
formation is stored and transmitted
in the secondary fracture and joint
openings which traverse the bedding
at high angles. Some water is also
transmitted along the bedding planes.
The fracture openings can be widened
when groundwater dissolves the rock
along the fractures. These cracks
and fractures intersect one another
and the ground water can
theoretically move in any direction.
The direction of favorable flow will
be determined by the relative size of
the cracks. With depth, the weight
of the overlying rock causes the
fracture openings to decrease
in size. Therefore, water yield
in the Brunswick Formation decreases
with depth.

The altered rock adjacent to the
Palisades Sill contains little water.
Here the intense heat removed any
porosity in the rock and sealed most
of the fractures.

In some areas, the underlying
Brunswick Formation is in direct
contact with the Hudson River and
wells producing from these areas
are yielding salt water (8).

2.4.2.4 Palisades Intrusion

The Palisades Intrusion formed from
a mass of molten rock which was
intruded into the surrounding
triassic sandstones and shales
and slowly cooled and crystallized.
This produced a dense, medium to
coarse grained rock, gray to black
in color. It contains nearly
vertical joints. Diabase is very
resistant to weathering.

In Jersey City, the Palisades
Intrusion dips 7° West. This dip
may steepen under the Hackensack
Meadowlands.
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E X H I B I T 2 . 4 . 2 - 1

Polisodi Sill

Brunswick Formation

Lockotong Formation

Stockton Formation

N«w York City Group

STATEN ISLAND

West End Gas Plant Site

GENERALIZED GEOLOGIC MAP AND STRATIGRAPHIC SECTIONS OF NEWARK ROCKS

ALONG THE NORTHEASTERN MARGIN OF THE PIEDMONT PROVINCE (VAN HOUTEN, K.B.
1969)
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EXHIBIT 2.4.2-2

>• •MICK A« ̂ •«foc• «c

West End Gas Plant Site

BEDROCK MAP OF THE HACKENSACK MEADOWLANDS

(Parnillo, D.G., Kasabach, H.F.
1959, 1961)
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EXHIBIT 2.4.2-3
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X West End Gas Plant Site

CROSS SECTIONS FROM BEDROCK MAP OF THE HACKENSACK MEADOWLANDS

(Parnillo, D.G., Kasabach, H.F.,
1959, 1961)
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E X H I B I T 2 . 4 . 2 - 4

CORE BORINGS FOR CROSS-SECTION D1

8. New Jersey Turnpike borina

0 - 10 cud
10 - 98 clay
98 - 103 stone and clay

103 - 106 brown clay

9. Erie Railroad boring

0 - 6 marsh
'6-41 clay
41 - 47 sand, gravel and clay
47 - shale

10. D.L.&W. Railroad boring

130: no rock

11. Eria Railroad borinrr

0-12 narsh
12 - 24 fine red send
24 - 39 red sand and crrrwel
39 - 49 nediun ssnd
49 - 64 fine red sand
64 - 69 nediun to ccarse sand
69 - 02 fine red sand
8?. - 91 fine red sand, clay and travel
91 - deconposad diabase

12. Erie Rnilrowd horinq

0 - 1 6 sand, qravel and peat
16 - 22 brown 3«nd and gravel
22 - 20 fine red sand
29 - 53 nediun to coarse sand and f,rnvel
5 3 - 6 9 fine brown sand
69 - 78 nediun and coarse brown sand and travel
78 - 02 fina brown sand
8 2 - 3 4 broken rock
G4 - HO diabase
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EXHIBIT 2.A.2-5

CORE BORINGS FOR CROSS-SECTION E

State Highway Department borings
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nray sand
pray clay
red clay
red sand and
rod clay and
red shale

swam nud
pray sand
r̂ay clay
red clay
red sard
red shale

svanri nud
sray sand
red clny
soft red clay
red shale

clay
gravel

& sand

33.

35.

37.

55 -

16 swacn nud
56 nray sand
99 nray clay

127 red shala, sandatcna

a -
15 -
25 -
55 -
81 -

* _
27 -
32 -
3D -
48 -

31 -
35 -
3? -
45 -

15
25
55
01
1̂ 2

27
32
38
48
59

31
35
30
45
7">

svanp nud
r̂ay snnd
r,ray clay
red clny and send
red shale

water
rivor nud
red clay
red shale
red shale ind. VTV
sandstone

water
river =ud
red clrry rad sand
red shale
red sandstone

31,

41.

43.

45.

0 „
14 -
34 -
114 -
125 -
127 -

n _

4 -
38 -
HO _

113 -

o -
7." -
45 -
5f -
1*2 -
137 -

r .
13 -
54 -
r,2 - i

** —
7 -
44 -
51 -
68 -
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114 red clay
126 red shale
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38 frray sand
lio soft red clay
113 boulders
132 brokcn&aeany red

2" swenn nud
45 sray sand

shale

56 coarse pray gravel
1A2 pray clay
137 rad shale
140 r̂ay sandstone

13 swarri raid
54 sray sand
52 gray clay
l^1 red sandstone
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^»4 fray clay
51 red sand.
68 soft red. shale
73 ?ray sandstone
°1 red. shale 6 sandstone

27 -
27 w?.ter
73 red shale

45 -
45
70

swnnn nud
red aroid
red shale
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3.0 Site Contamination

3.1 Operating Experience

Accidental releases of materials may have occurred
at various points in the plant. The location of
these releases, if any, would likely be as follows
for the indicated material:

Tar

a. In the vicinity of the tar stills and storage
tanks when they were cleaned or when tar was
loaded for shipment out the of the plant.

b. In the area south of St. Pauls Avenue and
west of the machine shop, where the tar
processing and storage was done in the early
1900's.

Iron Oxide

In the vicinity of the purifiers during removal of
spent oxide.

Coal and Coke

In the area southwest of the Generator House where
it was stored. Coal was also stored north of St.
Pauls Avenue and west of Duffield Avenue.

Fuel Oil

In the vicinity of #5 oil tank and the day tank.

Kerosene

In the vicinity of #2, 3 and 4 oil tanks.

Drip Oil

At collection points where it was removed from the
gas mains.

Spent Oil

In the vicinity of the napthalene scrubbers and
spent oil tanks.

Clinker and Brick

Gas set clinkers and bricks were used as fill at
various locations in the plant.
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3.2 Waste Deposits _

Sludges from tar tanks and the tar separator
were apparently deposited at tv/o locations.
One of these, about 100' x 50', is located
southeast of No. 4 oil tank where a number of
tar accumulations are visible on the surface.
The other, about 105' x 75', is located in the
northeast corner of the property abutting
James Street.

3.3 Surface Water Analysis

Priority pollutant analyses for volatile
organics, base neutrals, phenols and metals were
performed on water samples taken from the
Hackensack River upstream of the plant and
at the plant discharge. These analyses
(Exhibits 3.3-1, -2,-3,-4) indicated that any
contamination which may exist on site has
not migrated from the site.
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Station
Date Sampled
Sample Location
Laboratory Sample »

Acrolein •
Aery lonitrlc *
Ch 1 or ome thane
Bromo me thane
Vinylchloride
Chloroethane
Methylene Chloride
Trichloro Fluoromethane
1, 1 Dichloroethene
Bromoch lor ome thane
1, 1 Dichloroethane
Trans 1, 2 dichloroethene
Chloroform
1, 2 Dichloroethane
1, 1, 1 Trichloroethane
Carbon tetrachlor ide
Bromodi chlorome thane
1, 2 Dichloropropane
Trans 1. 3 dichloropropene
Trichloroethene
Dibromochlorome thane
Cis 1. 3 dichloropropene
1, 1. 2 - Trichloroethane
Benzene
2 - Chloroethylvinylnther
2 - Bromo - 1 - Chioropropane
Bromof orm
Tetrachloroethene
1. 1, 2. 2 Tetrachloroethane
1, 4 Dichlorobutane
To lune
Chlorobenzene
Ethylbenzene
Dich lorodi f luor ome thane
* direct aqueous injection

RESEARCH AND TESTING LABORATORY

PRIORITY POLLUTANTS - VOLATILE ORGANICS

Rijfr

Detect i on Limit
uq/1

10
10
10
10
10
10
10

int. std.
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

int. std.
10
10
10

int. std.
10
10
10
10

i:

< D U

<DL

These compounds are internal standards which are added to the sample prior to analysis.

<DL = Less than detection limit
N = Not detected

Date lc>/"/
Purchase Order H
Test Order « ,

<DL

GENEKAl MhN.'.RER-GAS
I^ROOUt. ' . - . I

Manager,
Chemical Division
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RESEARCH AND TESTING LABORATORY

Date
Purchase Order i) ~^_
Test Order It 6757 3

PRIORITY POLLUTANTS - PHENOLS

Station
Date Sampled
Locat ion
Laboratory Sample

2 - Chlorophenol
2 - Nltrophenol
Pnenol
2. 4 Dimethylphenol
2, 4 Dicnlorophenol
2, 4, 6 Trichlorophenol
4 Chloro - 3 - methylphenol
2. 4 Dinitrophenol
2 - Methyl - 4. 6 dlnltrophenol
Pentachlorophenol
4 - Nitrophenol

IgRnF

Detection Limit
uq/1

25
25
25
25
25
25
25
250
250
25
25

uq/1 uq/1 uq/1

(O
to

Manager,
Chemical Division
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PRIORITY POLLUTANT BASE NEUTRALS

CO
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o
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-4OO

Station
Date Sampled
Sample Location
Laboratory Sample M

1, 3 Dichlorobenzene
1, 4 Dichlorobenzene
Hexachloroethane
Bis (2 - chloroethyl) ether
1, 2 Dichlorobenzene
Bis (2 - chlorolsopropy1) ether
N - Nltrosodipropy1 amine
Isophorone
Nltrobenzene
Hexachlorobutadiene
1. 2. 4 Trlchlorobenzene
Naphthalene
Bis (2 - chloroethoxy) methane
Hexachlorocyclopentadiene
2 - ChloronaphthaIene
AcenaphthyIene
Acenapht hene
Dimethyl phthalate
2, 6 Dlnitrotoluene
Fluorene
4 - Chlorophenyl phenyl ether
2, 4 Dlnltrotoluene
1, 2 DiphenyIhydrazlne
Dlethyl phthalate
N - NitrosodIpheny1 amine
Hexachlorobenzene
4 - Bromophenyl phenyl ether
Phenanthrene
Anthracene
Dibutyl phthalate
Fluoranthene
Pyrene
Benzidine
Butyl benzyl phthalate

UJ

Detection Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

uq/l

tl
w

<0l.

M
K
h
K

<Du
K

*

K

h

4
N

^DL
M
N

1
4.DL

H
fj
M
N

uq/l

hi

tbl

uq/l uq/l

t

h
k
IN
K

_.
—

iDL
^
K
K

L-38



i I U-wiircli Corporation
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Date lo/H/IJ
Purchase Order
Test Order H _
Page 2 of 2

LiS-13.

PRIORITY POLLUTANT BASE NEUTRALS

Station
Date Sampled
Sampe1 Location
Laboratory Sample

Bis (2 ethyl hexyl) phthalate
Chrysene
Benzo <a! anthracene
3. 31 Dichlorobenzldine
Dioctyl phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) pyrene
Ideno (1, 2, 3 - c, d) pyrene
Dibenzo {a, h) anthracene
Benzo (g. h, i) perylene
N - Nltrosodimethy1 amine
Bis (chloromethy1) ether

Detection Limit

10
10
10
10
10
10
10
10
25
25
2S

10/Ul

,-rt

uq/1 uq/1 ug/l uq/1

Manager,
Chemical Division

<£>to
O

O

-4(O
L-38A



PSEG i r<Mi>oralkMi
RESEARCH AND TESTING LABORATORY

Date <//'/*
Purchase Order K
Test Order »

PRIORITY POLLUTANTS METALS

Station
Date Sampled
Sample Location
Laboratory Sample N

Beryllum
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Thallium
Antimony
Arsenic
Selenium

/•/<./> j
L,?.PL,l iJtT̂ Zt

uq/1

5*1
ISO

uq/1 uq/1

JS"

uq/1 uq/1

Phenols

Total Phenols

(.•8

Cyanide

CO
ro
o_»>
o
oo
o

Manager,
Chemical Division



The Palisades Intrusion is a very
poor source of groundwater. The
rock has no primary permeability.
It contains few fractures large
enough and open enough for wate'r
to pass through. The vertical <
joints contain little water.

Occasionally the top of the j:
Palisades is fractured from post-
Triassic folding. A yield of ',:
10 gpm from a well in this locality
is considered excellent. ',;

2.4.2.5 Wisconsin Glacial Deposits :

The deposits of the Wisconsin ice
sheet are composed of unconsolidated
sediments which were deposited 'by
three mechanisms: glacial-deposited
directly by the glacier;
glaciolacustrine-deposited by glacial
neltwater in lakes, and
glaciofluvial-deposited by glacial
meltwater in streams.

The material can be deposited as
till, an unstratified mixture i(
composed of boulders, cobbles, :,
gravel, sand and clay or it can! be
deposited in stratified layers
containing material close in size.
This is usually referred to as !'
stratified drift. ''

During the last ice advance of the
Pleistocene ice age, the area of the
Hackensack Meadowlands was submerged
beneath glacial Lake Hackensack.
This glaciolacustrine environment
caused thick layers of silt and, clay
to accumulate. Some of these clay
deposits are nearly 200 feet thick
(10). These lake clays seem to. have
been deposited during two separate
periods between which was a period
of erosion and deposition of sand and
gravel.

The Hackensack Meadowlands are
crossed by a number of pre-glacial
river valleys which are cut into
the bedrock. These valleys
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or channels contain both deposits
of stratified sand and gravel and
unstratified material. In some
areas, the channels are over 200 feet
deep.

At the West End Gas Plant, bedrock
appears to be 40-60 feet below the
surface (Exhibit 2.4.2-2,3,4,5).
This is overlain by glacial deposits
and a thin layer of alluvium. Less
than one mile to the north is a pre-
glacial valley with over 100 feet
of sediments. Less than one mile to
the east, bedrock is at the surface.

The unconsolidated stratified glacial
drift deposits provide varying
amounts of water. Where deposits
of sand and gravel are thick enough,
the pore spaces between the
constituent-grains are large and
water can flow freely. Where silt
and clay are present though, the
interstitial openings are small and
water cannot move through them.

The bedrock channels underlying the
Hackensack Meadowlands are
primarily filled with stratified
drift which consists of clays and
sandy clays that were deposited in a
lacustrine environment. These fine
grained sediments transmit water
poorly. Also present are interbedded
lenses sand and gravel. These
coarser sediments are capable of
bearing large quantities of water.

The aquifers in these Pleistocene
deposits are recharged by water
percolating down from the surface.
Besides acting as an aquifer, these
Pleistocene deposits also have the
important function of absorbing,
storing and transmitting water to the
Brunswick Formation below. There
seems to be some correlation between
the thickness and permeability of
the Pleistocene deposits and the
yield of wells in the Brunswick
Formation.
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2.4.2.6 Alluvium

Normally, the top few feet of the
Hackensack Meadowlands area consist
of decomposed tidal marsh plant
growth combined with silty clays and
silt.

These deposits are not considered to
be a source of water.

2.4.3 Conclusion

The area at the West End Gas Plant is underlain
by 40-60 feet of glacial deposits. Much of
this material contains clay and silt which
were laid down as lacustrine deposits in
glacial Lake Hackensack. These deposits
limit the ability of the formation to store
and transport water. The Brunswick
Formation is considered the bedrock material
at West End Gas Plant. This formation can
serve as a relatively good aquifer, however,
some wells in this area have been known to
pump salt water because of a direct
connection to the brackish Hudson River.

Jersey City does not receive its drinking
water supply from wells in either of these
two aquifers. Water is obtained from a
surface water reservoir in Morris County.
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EXHIBIT 2.4.1-1

O West End Gas Plant Site

GENERALIZED SKETCH LANDFORM MAP OF THE PIEDMONT PROVINCE

(Wolfe, P.E., 1977)
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E X H I B I T 2 . 4 . 1 - 2

ICE ACE (PLEISTOCENE) NEW JERSEY

EXTENT OF GLACIAL LAKE HACKENSACK (Widmer, K., 1964)
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EXHIBIT 2.4.1-3

O West End Gas
Plant Site

TOPOGRAPHY AT THE WEST END GAS PLANT SITE (U.S.G.S., 1955)
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FORWARD-LOOKING STATEMENTS

Certain of the matters discussed in this report constitute "forward-looking statements" within the
meaning of the Private Securities Litigation Reform Act of 1995. Such forward-looking statements are
subject to risks and uncertainties, which could cause actual results to differ materially from those
anticipated. Such statements are based on management's beliefs as well as assumptions made by and
information currently available to management. When used herein, the words "will," "anticipate,"
"intend," "estimate," "believe," "expect," "plan," "hypothetical," "potential," "forecast," "project,"
variations of such words and similar expressions are intended to identify forward-looking statements.
Public Service Enterprise Group Incorporated (PSEG), Public Service Electric and Gas Company
(PSE&G), PSEG Power LLC (Power) and PSEG Energy Holdings LLC (Energy Holdings) undertake
no obligation to publicly update or revise any forward-looking statements, whether as a result of new
information, future events or otherwise. The following review should not be construed as a complete list
of factors that could effect forward-looking statements.

In addition to any assumptions and other factors referred to specifically in connection with such
forward-looking statements discussed above, factors that could cause actual results to differ materially
from those contemplated in any forward-looking statements include, among others, the following:

PSEG, PSE&G, Power and Energy Holdings

• credit, commodity, interest rate, counterparty and other financial market risks;

• liquidity and the ability to access capital and credit markets and maintain adequate credit ratings;

• adverse or unanticipated weather conditions that significantly impact costs and/or operations,
including generation;

• changes in the electric industry, including changes to power pools;

• changes in the number of market participants and the risk profiles of such participants;

• changes in technology that may make power generation, transmission and/or distribution assets
less competitive;

• availability of power transmission facilities that impact the ability to deliver output to customers;

• growth in costs and expenses;

• environmental regulations that significantly impact operations;

• changes in rates of return on overall debt and equity markets that could adversely impact the value
of pension assets and liabilities and the Nuclear Decommissioning Trust Funds;

• ability to maintain satisfactory regulatory results;

• changes in political conditions, recession, acts of war or terrorism;

• continued availability of insurance coverage at commercially reasonable rates;

• involvement in lawsuits, including liability claims and commercial disputes;
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• inability to attract and retain management and other key employees;

acquisitions, divestitures, mergers, restructurings or strategic initiatives that change PSEG's.
PSE&G's, Power's and Energy Holdings' structure;

business combinations among competitors and major customers;

general economic conditions, including inflation or deflation;

regulatory issues that significantly impact operations;

changes to accounting standards or accounting principles generally accepted in the U.S., which
may require adjustments to financial statements;

changes in tax laws and regulations;

ability to service debt as a result of any of the aforementioned events;

1
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PSE&G and Energy Holdings

• ability to obtain adequate and timely rate relief;

Power and Energy Holdings

• energy transmission constraints or lack thereof;

• adverse changes in the market for energy, capacity, natural gas, emissions credits, congestion
credits and other commodity prices, especially during significant price movements for natural gas
and power;

• surplus of energy capacity and excess supply;

• generation operating performance below projected levels;

• substantial competition in the worldwide energy markets;

• inability to effectively manage portfolios of electric generation assets, gas supply contracts and
electric and gas supply obligations;

• margin posting requirements, especially during significant price movements for natural gas and
power;

• availability of fuel and timely transportation at reasonable prices;

• effects on competitive position of actions involving competitors or major customers;

• changes in product or sourcing mix;

• delays, cost escalations or unsuccessful acquisitions, construction and development;

Power

• changes in regulation and safety and security measures at nuclear facilities;

Energy Holdings

• changes in political regimes in foreign countries;

• international developments negatively impacting business;

• changes in foreign currency exchange rates;

• substandard operating performance or cash flow from investments falling below projected levels,
adversely impacting the ability to service project debt;

• deterioration in the credit of lessees and their ability to adequately service lease rentals; and

• ability to realize tax benefits.
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Consequently, all of the forward-looking statements made in this report are qualified by these
cautionary statements and PSEG, PSE&G, Power and Energy Holdings cannot assure you that the
results or developments anticipated by management will be realized, or even if realized, will have the
expected consequences to, or effects on, PSEG, PSE&G, Power and Energy Holdings or their respective
business prospects, financial condition or results of operations. Undue reliance should not be placed on
these forward-looking statements in making any investment decision. Each of PSEG, PSE&G, Power
and Energy Holdings expressly disclaims any obligation or undertaking to release publicly any updates
or revisions to these forward-looking statements to reflect events or circumstances that occur or arise or
are anticipated to occur or arise after the date hereof. In making any investment decision regarding
PSEG's, PSE&G's, Power's and Energy Holdings' securities, PSEG, PSE&G, Power and Energy
Holdings are not making, and you should not infer, any representation about the likely existence of any
particular future set of facts or circumstances. The forward-looking statements contained in this report
are intended to qualify for the safe harbor provisions of Section 21A of the Securities Act of 1933, as
amended, and Section 21E of the Securities Exchange Act of 1934, as amended.
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WHERE TO FIND MORE INFORMATION

Public Service Enterprise Group Incorporated (PSEG), Public Service Electric and Gas Company
(PSE&G), PSEG Power LLC (Power) and PSEG Energy Holdings LLC (Energy Holdings) file annual,
quarterly and special reports, proxy statements and other information with the Securities and Exchange
Commission (SEC). You may read and copy any document that PSEG, PSE&G, Power and Energy-
Holdings file at the Public Reference Room of the SEC at 450 Fifth Street, N.W., Washington, D.C.
20549. Information on the operation of the Public Reference Room may be obtained by calling the SEC
at 1-800-SEC-0330. You may also obtain PSEG's, PSE&G's, Power's and Energy Holdings' filings on
the Internet at the SEC's website at www.sec.gov or at PSEG's website, www.pseg.com. PSEG's
Common Stock is listed on the New York Stock Exchange under the ticker symbol "PEG." You can
obtain information about PSEG, PSE&G, Power and Energy Holdings at the offices of the New York
Stock Exchange, 20 Broad Street, New York, New York 10005.

PARTI

This combined Annual Report on Form 10-K is separately filed by PSEG, PSE&G, Power and
Energy Holdings. Information contained herein relating to any individual company is filed by such
company on its own behalf. PSE&G, Power and Energy Holdings each makes representations only as to
itself and its subsidiaries and makes no other representations whatsoever as to any other company.

ITEM 1. BUSINESS

GENERAL

PSEG, PSE&G, Power and Energy Holdings

PSEG was incorporated under the laws of the State of New Jersey in 1985 and has its principal
executive offices located at 80 Park Plaza, Newark, New Jersey 07102. PSEG is an exempt public utility
holding company under the Public Utility Holding Company Act of 1935 (PUHCA).

PSEG has four principal direct wholly-owned subsidiaries: PSE&G, Power, Energy Holdings and
PSEG Services Corporation (Services). The following organization chart shows PSEG and its principal
subsidiaries, as well as the principal operating subsidiaries of Power: PSEG Fossil LLC (Fossil), PSEG
Nuclear LLC (Nuclear) and PSEG Energy Resources & Trade LLC (ER&T); and of Energy Holdings:
PSEG Global LLC (Global) and PSEG Resources LLC (Resources):
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The regulatory structure that has historically governed the electric and gas utility industries in the
United States (U.S.) has changed dramatically in recent years. Deregulation is complete in New Jersey
and is complete or underway in certain other states in the Northeast and across the U.S. Actions by state
regulators and the Federal Energy Regulatory Commission (FERC) and the implementation of the
National Energy Policy Act of 1992 (Energy Policy Act) have afforded power marketers, merchant
generators, Exempt Wholesale Generators (EWGs) and utilities the opportunity to compete actively in
wholesale energy markets and have allowed consumers the right to choose their energy suppliers. The
deregulation and restructuring of the nation's energy markets, the unbundling of energy and related
services, the diverse strategies within the industry related to holding, building, buying or selling
generation capacity and consolidation within the
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industry have had, and are likely to continue to have, a significant effect on PSEG and its subsidiaries,
providing them with new opportunities and exposing them to new risks.

As energy markets have changed dramatically in recent years, PSEG and its subsidiaries have
transitioned from a vertically integrated utility to an energy company with a diversified business mix.
PSEG has realigned its organizational structure to address the competitive environment brought about
by the deregulation of the electric generation industry and has evolved from primarily being a state
regulated New Jersey utility to operating as a competitive energy company with operations primarily in
the Northeastern U.S. and in other select markets. As the competitive portion of PSEG's business has
grown, the resulting financial risks and rewards have become greater, causing financial requirements to
change and increasing the volatility of earnings and cash flows.

PSEG seeks to reduce future volatility of earnings and cash flows principally by entering into
longer-term contracts for material portions of its anticipated energy output. PSEG may also reduce
exposure to its international businesses by seeking to opportunistically monetize investments of Energy
Holdings that may no longer have a strategic fit. PSEG also expects a gradual decline in earnings from
Resources' leveraged leasing business due to the maturation of its investment portfolio. The proceeds
from Energy Holdings' asset sales will be used, over time, to reduce debt and equity and to maintain
credit requirements. For additional information, see Item 7. Management's Discussion and Analysis of
Financial Condition and Results of Operations (MD&A)—Overview of 2004 and Future Outlook.

Recent Developments—Merger Agreement

On December 20, 2004, PSEG entered into an agreement and plan of merger (Merger Agreement)
with Exelon Corporation (Exelon), a public utility holding company registered under PUHCA which is
headquartered in Chicago, Illinois, whereby PSEG will be merged with and into Exelon (Merger). Under
the Merger Agreement, each share of PSEG Common Stock will be converted into 1.225 shares of
Exelon Common Stock.

The Merger Agreement has been unanimously approved by both companies' boards of directors.
Before the Merger may be completed, various approvals or consents must be obtained from
shareholders, FERC, the SEC, the Nuclear Regulatory Commission (NRC) and various utility
regulatory, antitrust and other authorities in the U.S. and in foreign jurisdictions. PSEG and Exelon have
made some of the regulatory filings to obtain necessary regulatory approvals. It is anticipated that this
approval process will be completed and the Merger will close within 12 months to 15 months after the
announcement of the Merger Agreement in December 2004.

PSEG is committed to this proposed business combination, however, pending receipt of the various
required approvals, which cannot be assured, PSEG intends to remain positioned with a viable stand-
alone strategy. For additional information related to the Merger, see Item 3. Legal Proceedings, Item 7.
MD&A—Overview of 2004 and Future Outlook—Merger Agreement and Note 25. Merger Agreement
of the Notes to the Consolidated Financial Statements (Notes).

PSE&G

PSE&G is a New Jersey corporation, incorporated in 1924, and has principal executive offices at 80
Park Plaza, Newark, New Jersey 07102. PSE&G is an operating public utility company engaged
principally in the transmission and distribution of electric energy and gas service in New Jersey.
PSE&G, pursuant to an order of the New Jersey Board of Public Utilities (BPU) issued under the
provisions of the New Jersey Electric Discount and Energy Competition Act (EDECA), transferred all
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of its electric generation facilities, plant, equipment and wholesale power trading contracts to Power and
its subsidiaries in August 2000 for approximately $2.8 billion. Also, pursuant to a BPU order. PSE&G
transferred its gas supply business, including its inventories and supply contracts, to Power in May 2002
for SI83 million. PSE&G continues to own and operate its electric and gas transmission and distribution
business. In addition, PSE&G Transition Funding LLC (Transition Funding), a bankruptcy-remote
subsidiary of PSE&G, was formed in 1999 for the sole purpose of issuing $2.525 billion principal
amount of transition bonds in connection with the securitization of $2.4 billion of PSE&G's stranded
costs approved for recovery by the BPU under EDECA.

PSE&G provides electric and gas service in areas of New Jersey in which approximately 5.5 million
people, about 70% of the state's population, reside. PSE&G's electric and gas service area is a corridor
of approximately 2,600 square miles running diagonally across New Jersey from Bergen County in the
northeast to an area below the city of Camden in the southwest. The greater portion of this area is served
with both
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electricity and gas. but some parts are served with electricity only and other parts with gas only. This
heavily populated, commercialized and industrialized territory encompasses most of New Jersey's
largest municipalities, including its six largest cities—Newark, Jersey City, Paterson, Elizabeth, Trenton
and Camden—in addition to approximately 300 suburban and rural communities. This service territory
contains a diversified mix of commerce and industry, including major facilities of many nationally
prominent corporations. PSE&G's load requirements are split among residential, commercial and
industrial customers, detailed below under customers. PSE&G believes that it has all the franchise rights
(including consents) necessary for its electric and gas distribution operations in the territory it serves.
Such franchise rights are not exclusive.

PSE&G distributes electric energy and gas to end-use customers within its designated sendee
territory. All electric and gas customers in New Jersey have the ability to choose an electric energy
and/or gas supplier. Pursuant to BPU requirements, PSE&G serves as the supplier of last resort for
electric and gas customers within its service territory. PSE&G earns no margin on the commodity
portion of its electric and gas sales. PSE&G earns margins through the transmission and distribution of
electricity and gas. PSE&G's revenues for these services are based upon tariffs approved by the BPU
and FERC. The demand for electric energy and gas by PSE&G's customers is affected by customer
conservation, economic conditions, weather and other factors not within PSE&G's control.

New Jersey's Electric Distribution Companies (EDCs), including PSE&G, provide two types of
Basic Generation Service (BGS). BGS is the default electric supply service for customers who do not
choose a third party to source their electric supply requirements. BGS-Fixed Price (FP) provides supply
for smaller commercial and residential customers at seasonally-adjusted fixed prices. BGS-FP rates
change annually on June 1 and are based on the average BGS price obtained at auction in the current
year and two prior years. BGS-Commercial and Industrial Energy Price (CIEP) provides supply for
larger customers at hourly PJM Interconnection, L.L.C. (PJM) real-time market prices for a term of 12
months. BGS-FP and BGS-CIEP represent approximately 84% and 16%, respectively, of PSE&G's load.

New Jersey's EDCs jointly procure the supply to meet their BGS obligations through two concurrent
auctions authorized by the BPU for New Jersey's total BGS requirement each February. The results of
this auction determine which energy suppliers are authorized to supply BGS to New Jersey's EDCs. As a
condition of qualification to participate in this auction, energy suppliers are required to agree to execute
the BGS Master Service Agreement and provide required security within three days of BPU certification
of auction results, in addition to satisfying creditworthiness requirements.

PSE&G's total BGS-FP load is approximately 8,600 megawatts (MW). Approximately one-third of
this total load is expected to be auctioned off each year for a three-year term. The current pricing is as
follows:

Term

Load (MW)
$ per Kilowatt-hour (kWh)

May 2005(a)

12 months

2,840
$ 0.05479

Term

May 2006(b)

34 months

2,900
$ 0.05560

Ending

May 2007(a)

36 months

2,840
$ 0.05515

May 2008(c)

36 months

2,840
$ 0.06541
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(a) Prices set in the February 2004 BGS auction.

(b) Prices set in the February 2003 BGS auction.

(c) Prices set in the February 2005 BGS auction which become effective on June 1, 2005 when the
agreements for the 12-month (May 2005) BGS-FP supply agreements expire.

PSE&G has entered into a full requirements contract through 2007 with Power to meet the supply
requirements of PSE&G's gas customers. Power charges PSE&G for gas commodity costs which
PSE&G recovers from its customers. Any difference between rates charged by Power under the Basic
Gas Supply Sendee (BGSS) contract and rates charged to its customers are deferred and collected or
refunded through adjustments in future rates.

On October 5, 2004, the BPU approved a 3% increase in PSE&G's residential gas commodity charge
to cover the higher cost of natural gas. The cost of energy supply, for both gas and electricity, is passed
through from PSE&G to its customers.
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Competitive Environment

The electric and gas transmission and distribution business has minimal risks from competitors.
PSE&G's transmission and distribution business is minimally impacted when customers choose alternate
electric or gas suppliers since PSE&G earns its return by providing transmission and distribution
service, not by supplying the commodity.

Customers

As of December 31, 2004, PSE&G provided service to approximately 2.1 million electric customers
and approximately 1.7 million gas customers, detailed below. In addition to its transmission and
distribution business, PSE&G also offers appliance services and repairs to customers throughout its
service territory.

% of Sales

Customer Type Electric Gas

Commercial 30% 60%
Residential 55% 36%
Industrial 15% 4%

Total 100% 100%

Employee Relations

As of December 31, 2004, PSE&G had 6,327 employees. PSE&G has three-year collective
bargaining agreements in place with four unions, representing 4,996 employees, which expire on
April 30, 2005. New six-year collective bargaining agreements with the four unions were ratified in
February 2005. PSE&G believes that it maintains satisfactory relationships with its employees. For
additional information related to the Merger, see Item 7. MD&A—Overview of 2004 and Future
Outlook—Merger Agreement and Note 25. Merger Agreement of the Notes.

Power

Power is a Delaware limited liability company, formed in 1999, and has its principal executive
offices at 80 Park Plaza, Newark, New Jersey 07102. Power is a multi-regional, independent wholesale
energy supply company that integrates its generating asset operations with its wholesale energy, fuel
supply, energy trading and marketing and risk management functions through three principal direct
wholly-owned subsidiaries: Nuclear, Fossil and ER&T.

As of December 31, 2004, Power's generation portfolio consisted of approximately 14,607 MW of
installed capacity which is diversified by fuel source and market segment. For additional information,
see Item 2. Properties.

Through its operating subsidiaries, Power competes as an independent wholesale electric generating
company, primarily in the Northeast U.S. Most of Power's generating assets are strategically located
within PJM, one of the nation's largest and most developed energy markets.
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In the PJM market, the pricing of energy is based upon the locational marginal price (LMP) set
through power providers' bids. Due to transmission constraints, the LMP may be higher in congested
areas during peak demand periods reflecting the bid prices of the higher cost units that are dispatched to
supply demand. This typically occurs in the eastern portion of the grid, where many of Power's plants
are located. These bids are currently capped at $1,000 per megawatt-hour (MWh). In the event that
available generation within PJM is insufficient to satisfy demand. PJM may institute emergency
purchases from adjoining regions for which there is no price cap.

To reduce volatility in earnings and cash flow, Power's objective is to enter into load serving
contracts, firm sales and trading positions sufficient to hedge at least 75% of its anticipated output over
an 18-month to 24-month horizon. Power has achieved this objective through a combination of contracts
related to the New Jersey BGS auctions, contracts in Pennsylvania and Connecticut and other firm sales
and trading positions. Prospectively, Power intends to take advantage of the BGS auctions in New
Jersey and other opportunities elsewhere in the market region to continue to meet this objective.

In February 2005, the BPU approved the results of the BGS-FP and CIEP auctions for New Jersey
customers. Each bidder was limited to a third of each EDC's total load. Power will continue to be a
direct supplier of New Jersey EDCs under both the BGS-FP and CIEP auctions, entering into additional
contracts that will begin on June 1, 2005. Power believes that its obligations under these contracts are
reasonably balanced by its available supply.
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In addition to the electric generation business described above, Power's revenues include gas supply
sales under the BOSS contract with PSE&G. Power also generates revenue from the sales of various
commodity-based instruments, such as capacity, ancillary services, emission credits and congestion
credits, such as firm transmission rights (FTRs).

Fossil

Fossil has an ownership interest in 12 generating stations in New Jersey, one in New York, two in
Connecticut, two in Pennsylvania, one in Ohio and one in Indiana. Fossil also has an ownership interest
in one hydroelectric-pumped storage facility in New Jersey. For additional information, see Item 2.
Properties—Power.

Fossil began operating in New England Power Pool (NEPOOL) with the acquisition of two fossil
fuel generating stations in Connecticut in late 2002: the Bridgeport Harbor facility, a 513 MW coal/oil
fuel facility and the New Haven Harbor facility, a 448 MW oil/gas facility. Fossil completed
construction of the Waterford, Ohio plant, an 821 MW natural gas-fired, combined cycle plant, which
began commercial operation in August 2003. In addition, Fossil completed construction of a 1,096 MW
natural gas-fired, combined cycle plant in Lawrenceburg, Indiana, which began commercial operation in
June 2004. Additionally, the Albany, New York generating station is currently being replaced with a
763 MW combined cycle plant, the Bethlehem Energy Center, which is expected to be operational in the
second quarter of 2005. The Linden, New Jersey generating station is currently being replaced with a
1,220 MW natural gas-fired, combined cycle plant, which is expected to be operational in 2006.

Fossil uses coal, natural gas and oil for electric generation. These fuels are purchased through
various contracts and in the spot market and represent a significant portion of Power's working capital
requirements. Changes in the prices of these fuel sources impact Power's costs and working capital
requirements. The majority of Power's fossil generating stations obtain their fuel supply from within the
U.S. In order to minimize emissions levels, the Connecticut generating facilities use a specific type of
coal, which is obtained from Indonesia through a fixed-price supply contract through 2008 and
transportation contracts covering 100% of supply through 2006, 66% in 2007 and 33% in 2008. Fossil
believes it can obtain adequate coal, natural gas and oil supplies for its facilities over the next several
years. However, issues could arise, such as transportation constraints, which could adversely affect the
operation of Fossil's plants. In addition, if the supply of coal from Indonesia or equivalent coal from
other sources was not available for the Connecticut facilities, additional material capital expenditures
could be required to modify the existing plants to enable their continued operation. For additional
information, see Item 2. Properties—Power.

Nuclear

Nuclear has an ownership interest in five nuclear generating units: the Salem Nuclear Generating
Station, Units 1 and 2 (Salem 1 and 2), each owned 57.41% by Nuclear and 42.59% by Exelon
Generation Company LLC (Exelon Generation); the Hope Creek Nuclear Generating Station (Hope
Creek), which is owned 100% by Nuclear; and, the Peach Bottom Atomic Power Station Units 2 and 3
(Peach Bottom 2 and 3), each of which is operated by Exelon Generation and owned 50% by Nuclear.
For additional information, see Item 2. Properties—Power.

For a discussion of recent operational issues, see Regulatory Issues—NRC.

Nuclear unit capacity and availability factors for 2004 were as follows:
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Unit
Capacity
Factor*

Salem Unit 1
Salem Unit 2
Hope Creek
Peach Bottom Unit 2
Peach Bottom Unit 3

Combined Nuclear's Share

74.9%
89.8%
65.6%
91.0%

102.3%
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Availability
Factor

77.0%
90.5%
69.7%
91.9%

100.0%

81.8% 83.2%

* Maximum Dependable Capacity (MDC) net.
The 2004 capacity factor was adversely affected by extended outages at Salem and Hope Creek
during the year. For additional information, see Regulatory Issues—NRC and Item 7. MD&A—
Overview of 2004 and Future Outlook—Power. The combined capacity factor for Nuclear in 2003
was approximately 87.7%.

7
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Nuclear has several long-term purchase contracts with uranium suppliers, converters, enrichers and
fabricators to meet the currently projected fuel requirements for the Salem and Hope Creek nuclear
power plants. Nuclear has been advised by Exelon Generation that it has similar purchase contracts to
satisfy the annual fuel requirements for Peach Bottom. See Note 14. Commitments and Contingent
Liabilities of the Notes.

Concurrent with the Merger Agreement, Nuclear entered into an Operating Services Contract (OSC)
with Exelon Generation, which commenced on January 17, 2005, relating to the operation of the Salem
and Hope Creek nuclear generating stations. The OSC provides that Exelon Generation will provide a
chief nuclear officer and other key personnel to oversee daily plant operations at the Hope Creek and
Salem nuclear generating stations and to implement the Exelon operating model, which defines practices
that Exelon has used to manage its own nuclear performance improvement program. Nuclear will
continue as the license holder with exclusive legal authority to operate and maintain the plants, will
retain responsibility for management oversight and will have full authority with respect to the marketing
of its share of the output from the facilities. Exelon Generation will be entitled to receive reimbursement
of its costs in discharging its obligations, an annual operating services fee and incentive fees of up to
S12 million annually based on attainment of goals relating to safety, capacity factors of the plants and
operation and maintenance expenses. The OSC has a term of two years, subject to earlier termination in
certain events upon prior notice, including any termination of the Merger Agreement. In the event of
such termination. Exelon Generation will continue to provide services under the OSC for a transition
period of at least 180 days and up to two years at the election of Nuclear. This period may be further
extended by Nuclear for up to an additional 12 months if Nuclear determines that additional time is
necessary to complete required activities during the transition period.

ER&T

ER&T purchases the capacity and energy produced by each of the generation subsidiaries of Power.
In conjunction with these purchases, ER&T uses commodity and financial instruments designed to cover
estimated commitments for BGS and other bilateral contract agreements. ER&T also markets electricity,
capacity, ancillary services and natural gas products on a wholesale basis. ER&T is a fully integrated
wholesale energy marketing and trading organization that is active in the long-term and spot wholesale
energy markets.

Electric Supply

Power's generation capacity is sourced from a diverse mix of fuels comprised of approximately 45%
gas, 24% nuclear, 16% coal, 14% oil and 1% pumped storage. Power's fuel diversity serves to mitigate
risks associated with fuel price volatility and market demand cycles. The following table indicates the
MWh output of Power's generating stations by fuel type in 2004 and its estimated MWh output by fuel
type for 2005.

Actual Estimated
Generation by Fuel Type 2004 2004(A)

Nuclear:
New Jersey facilities 34% 38%
Pennsylvania facilities 21% 18%

Fossil:
Coal:

New Jersey facilities 12% 14%
Pennsylvania facilities 13% 13%
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Connecticut facilities 6% 5%
Oil and Natural Gas:

New Jersey facilities 13% 7%
New York facilities — 2%
Connecticut facilities 1% 2%
Midwest facilities — 1 %

Pumped Storage: — —

Total 100% 100%

(A) No assurances can be given that actual 2005 output by source will match estimates.
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Approximately 86% of Power's generation was from nuclear and coal facilities in 2004, which are
typically the most cost-effective fuel types on an operating cost basis. On a per-MWh basis, nuclear
power is the most cost-effective and, as a result, Power's profitability is largely affected by the
utilization and efficiency of its nuclear facilities. The nuclear facilities are considered "base load" and
run continuously when not in shutdown. Older oil and gas-fired facilities are typically the least cost-
effective of the fossil fuel burners. Accordingly, these plants are not usually run outside of peak periods
of demand when the cost of operation can be justified by the market price. The costs of operating coal
and oil burning facilities and new combined cycle gas facilities range between those of the two
aforementioned facility types. These plants can be base load plants and/or load following plants.

Gas Supply

As described above, Power sells gas to PSE&G under the BOSS contract. Additionally, based upon
availability, Power sells gas to others. About 42% of PSE&G's peak daily gas requirements are provided
through firm transportation, which is available every day of the year. The remainder comes from field
storage, liquefied natural gas, seasonal purchases, contract peaking supply, propane and refinery and
landfill gas. Power purchases gas for its gas operations directly from natural gas producers and
marketers. These supplies are transported to New Jersey by four interstate pipeline suppliers.

Power has approximately 1.17 billion cubic-feet-per-day of firm transportation capacity under
contract to meet the primary needs of the gas consumers of PSE&G and the needs of its generation fleet.
In addition, Power supplements that supply with a total storage capacity of 82 billion cubic feet that
provides a maximum of 0.94 billion cubic feet-per-day of gas during the winter season.

Power expects to be able to meet the energy-related demands of its firm natural gas customers.
However, the ability to maintain an adequate supply could be affected by several factors not within
Power's control, including curtailments of natural gas by its suppliers, the severe weather and the
availability of feedstocks for the production of supplements to its natural gas supply. In addition, supply
of all types of gas is affected by the nationwide availability of all sources of fuel for energy production.

Competitive Environment

Power's competitors include merchant generators with or without trading capabilities, utilities that
have generating capability or have formed generation and/or trading affiliates, aggregators, wholesale
power marketers and combinations thereof. These participants compete with Power and one another
buying and selling in wholesale power pools, entering into bilateral contracts and/or selling to
aggregated retail customers. Power believes that its asset size and location, regional market knowledge
and integrated functions allow it to compete effectively in its selected markets.

Actions by developers, including Power, to build new generating stations have led to an overbuild
situation in certain markets, including PJM, causing downward pressure on energy and capacity prices.
Capacity prices in PJM have recently averaged well below $ 10 per kW-year as compared to historical
levels of more than $25 per kW-year. This overcapacity has decreased capacity revenues and has
decreased margins from some of Power's units. Power believes that recent events in PJM, including
preliminary discussions with regard to changes in the design of the capacity market, as well as
advancement toward reliability-based payments to generators, may lead to changes that could enhance
the value of Power's generation fleet in PJM. In addition, Power anticipates that capacity prices in PJM
will return to historical levels in the next several years.

The New England market is also overbuilt and is also undergoing changes. The existence of
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reliability-based-payments, coupled with the anticipated start of locational capacity markets in 2006.
could also enhance the value of Power's generation assets in Connecticut.

The Midwest is also expected to have excess capacity over the next several years due to recent
additions, which will continue to negatively impact the expected returns of Power's Lawrenceburg and
Waterford facilities. The drivers to reduce the excess capacity will be load growth, the retirement of
certain plants, particularly older plants of competitors due to the weakened wholesale energy and
capacity market, and increased costs associated with higher levels of environmental compliance.
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PJM continues to expand. On May 1, 2004, Commonwealth Edison Company joined PJM. On
June 17, 2004, FERC issued two orders to allow the operating affiliates of American Electric Power
(AEP) Sendee Corporation to transfer transmission facilities in Virginia to PJM's control and to allow
AEP's Kentucky operating company to join PJM. AEP joined PJM effective October 1, 2004. On
January 1, 2005, Duquesne Light Company joined PJM. In addition, FERC has conditionally approved
Virginia Electric and Power Company's, a unit of Dominion Resources Inc., application to join PJM.
These changes bring both opportunities and risks to Power.

Power's businesses are also under competitive pressure due to technological advances in the power
industry and increased efficiency in certain energy markets. It is possible that advances in technology,
such as distributed generation, will reduce the cost of alternative methods of producing electricity to a
level that is competitive with that of most central station electric production.

Additional legislation in the states where Power operates or into which Power sells energy has been
introduced within the last few years to further encourage competition at the retail level (often referred to
as customer choice or retail access). However, there is a risk if states should decide to turn away from
competition and allow regulated utilities to continue to own or reacquire and operate generating stations
in a regulated and potentially uneconomical manner. This has already occurred in certain states in which
Power does business. The lack of consistent rules in markets outside of PJM can negatively impact the
competitiveness of Power's plants. Also, regional inconsistencies in environmental regulations,
particularly those related to emissions, have put some of Power's plants which are located in the
Northeast, where rules are more stringent, at an economic disadvantage compared to its competitors in
certain Midwest states.

Customers

As EWGs. Power's subsidiaries do not directly serve retail customers. Power uses its generation
facilities primarily for the production of electricity for sale at the wholesale level. Power's customers
consist mainly of wholesale buyers, primarily within PJM, but also in New York, Connecticut and the
Midwest. Power is a direct supplier of New Jersey's EDCs. In addition, Power extended into the New
England Power Market by securing a three-year, full requirements contract with a Connecticut utility
with an expected peak load of 1,150 MW expiring December 31, 2006. In addition, Power has entered
into four-year contracts totaling 500 MW with two Pennsylvania utilities, expiring in 2008 and is
considering pursuing similar opportunities in other states.

Employee Relations

As of December 31, 2004, Power had 2,935 employees. Power has collective bargaining agreements
with three union groups, which expire on April 30, 2005, October 31, 2005 and May 15, 2006,
respectively. New six-year collective bargaining agreements were ratified with the three union groups in
February 2005. These agreements cover 1,449 employees (701 employees, or approximately 65% of the
workforce for Fossil and 748 employees, or approximately 45% of the workforce for Nuclear). Power
believes that it maintains satisfactory relationships with its employees. For additional information, see
Item 7. MD&A—Overview of 2004 and Future Outlook—Merger Agreement and Note 25. Merger
Agreement of the Notes.

Energy Holdings
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Energy Holdings is a New Jersey limited liability company and is the successor to PSEG Energy
Holdings Inc., which was originally incorporated in 1989. Energy Holdings' principal executive offices
are located at 80 Park Plaza, Newark, New Jersey 07102. Energy Holdings has two principal direct
wholly-owned subsidiaries, which are also its segments: Global and Resources.

Energy Holdings has pursued investment opportunities in the global energy markets, with Global
focusing on the operating segments of the electric industries and Resources primarily making financial
investments in these industries. Global and Resources have more than 70 financial and operating
investments.

10
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Energy Holdings' portfolio is diversified by number, type and geographic location of investments.
As of December 31, 2004, its assets were comprised of the following types:

Leveraged Leases (mainly energy-related)
International Electric Distribution Facilities
International Electric Generation Plants
Domestic Electric Generation Plants
Other(l)
Other Passive Financial Investments

Total

As of
December 31, 2004

40%
22%
15%
12%
8%
3%

100%

(1) Assets not allocated to a special project, including corporate receivables.

The characteristics of each of these investment types are described in more detail below.

Global

Global is a power producer and distributor that owns and operates electric generation and
distribution facilities in selected domestic and international markets.

As of December 31, 2004, Global's assets, which include consolidated projects and those accounted
for under the equity method, share of project MW and number of customers by region are as follows:

As of
December 31, 2004

Generation:
North America
South America
Europe
India and the Middle East
Distribution:
South America
Other:
Other(l)

Total

Assets MW
Number of
Customers

(Millions)

s

s

841
335
446
309

1,616

597

4,144

2,411
397
662
260

N/A

N/A

3,730

)009501 17050007907a39290.htm

N/A
N/A
N/A

40,000

2,900,000

N/A

2,940,000
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(1) Assets not allocated to a specific project, including corporate receivables and deferred tax assets.

Global realized substantial growth prior to 2002, but has been faced with significant challenges as
the international electricity privatization model has become stressed. These challenges include the losses
incurred on the abandonment of Global's Argentine investments in 2002, the devaluation of the Brazilian
Real and the corresponding decrease in earnings and cash flow from Global's investment in Rio Grande
Energia S.A. (RGE), the impact of other foreign currency fluctuations and the failure of certain
counterparties to honor contracts with certain of Global's investments. In 2003, Global began to review
its portfolio and to seek to opportunistically monetize investments that no longer had a strategic fit. As
part of this strategy, in May 2004. Global completed the sale of its majority interest in Carthage Power
Company (CPC) in Rades, Tunisia. In December 2004, Global completed the sale of its 50% equity
interest in Meiya Power Company Limited (MPC) to BTU Power Company. For additional information
relating to these dispositions, see Note 4. Discontinued Operations, Dispositions and Acquisitions of the
Notes.

Global has placed its near-term emphasis on maintaining adequate liquidity and improving
profitability of currently held investments. While Global still expects certain of its investments in South
America to

11
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contribute significantly to its earnings in the future, adverse political and economic risks associated with
this region could have a material adverse impact on such investments.

Global has sought to minimize risk in the development and operation of its generation projects by
selecting partners with complementary skills, structuring long-term power purchase contracts, arranging
financing prior to the commencement of construction and contracting for adequate fuel supply.
Historically, Global's operating affiliates have entered into long-term power purchase contracts, thereby
selling the electricity produced for the majority of the project life. However, two plants in Texas,
Guadalupe (1,000 MW) and Odessa (1,000 MW), and one plant in Poland, Skawina CHP Plant
(Skawina) (439 MW), operate as merchant plants without long-term power purchase agreements (PPAs).

Global, to the extent practical, attempts to limit its financial exposure associated with each project
and to mitigate development risk, foreign currency exposure, interest rate risk and operating risk,
including exposure to fuel costs, through contracts. For additional information related to these risks, see
Item 7A. Qualitative and Quantitative Disclosures About Market Risk. In addition, project loan
agreements are generally structured on a non-recourse basis. Further, Global generally structures project
financings so that a default under one project's loan agreement will have no effect on the loan
agreements of other projects or Energy Holdings' debt.

Fuel supply arrangements are designed to balance long-term supply needs with price considerations.
Global's project affiliates generally utilize a combination of long-term contracts and spot-market
purchases. Global believes that there are adequate fuel supplies for the anticipated needs of its
generating projects. Global also believes that transmission access and capacity are sufficient at this time
for its generation projects.

See Item 2. Properties—Energy Holdings for discussion of individual investments.

Resources

Resources invests in energy-related financial transactions and manages a diversified portfolio of
assets, including leveraged leases, operating leases, leveraged buyout funds, limited partnerships and
marketable securities. Established in 1985, Resources has a portfolio of more than 50 separate
investments. Based on current market conditions and Energy Holdings' intent to limit capital
expenditures, it is unlikely that Resources will make significant additional investments in the near term.

Also, the Demand Side Management (DSM) business, previously managed by PSEG Energy
Technologies Inc. (Energy Technologies) was transferred to Resources as of December 31, 2002. DSM
revenues are earned principally from monthly payments received from utilities, which represent shared
electricity savings from the installation of the energy efficient equipment.

12
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The major components of Resources' investment portfolio as a percent of its total assets as of
December 31, 2004 were:

As of December 31, 2004

%of
Resources'

Amount Total Assets

(Millions)

Leveraged Leases
Energy-Related

Foreign $ 1,341 45%
Domestic 1,177 39%

Real Estate—Domestic 188 6%
Commuter Railcars—Foreign 88 3%
Aircraft—Domestic 57 2%

Total Leveraged Leases 2,851 95%

Limited Partnerships
Leveraged Buyout Funds 27 1%
Other 14 —

Total Limited Partnerships 41 1%

Marketable Securities 3 —
Other Investments 15 1%
Owned Property 72 2%
Current and Other Assets 17 1%

Total Resources'Assets S 2,999 100%

As of December 31, 2004, no single investment represented more than 9% of Resources' total assets.

Leveraged Lease Investments

Resources maintains a portfolio that is designed to provide a fixed rate of return. Income on
leveraged leases is recognized by a method which produces a constant rate of return on the outstanding
net investment in the lease, net of the related deferred tax liability, in the years in which the net
investment is positive. Any gains or losses incurred as a result of a lease termination are recorded as
Operating Revenues as these events occur in the ordinary course of business of managing the investment
portfolio.

In a leveraged lease, the lessor acquires an asset by obtaining equity representing approximately
15% to 20% of the cost and incurring non-recourse lease debt for the balance. The lessor acquires
economic and tax ownership of the asset and then leases it to the lessee for a period of time no greater
than 80% of its remaining useful life. As the owner, the lessor is entitled to depreciate the asset under
applicable federal and state tax guidelines. In addition, the lessor receives income from lease payments
made by the lessee during the term of the lease and from tax receipts associated with interest and
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depreciation deductions with respect to the leased property. The ability of Resources to realize these tax
benefits is dependent on operating gains generated by its affiliates and allocated pursuant to PSEG's
consolidated tax sharing agreement. Lease rental payments are unconditional obligations of the lessee
and are set at levels at least sufficient to service the non-recourse lease debt. The lessor is also entitled to
any residual value associated with the leased asset at the end of the lease term. An evaluation of the
after-tax cash flows to the lessor determines the return on the investment. Under accounting principles
generally accepted in the U.S. (GAAP), the lease investment is recorded on a net basis and income is
recognized as a constant return on the net unrecovered investment.

Resources has evaluated the lease investments it has made against specific risk factors. The assumed
residual-value risk, if any, was analyzed and verified by third parties at the time the investment was
made. Credit risk was assessed and, if necessary, mitigated or eliminated through various structuring
techniques, such as defeasance mechanisms and letters of credit. Resources has not taken currency risk
in its cross-border lease investments. Transactions have been structured with rental payments
denominated and payable in U.S. Dollars. Resources, as a passive lessor or investor, has not taken
operating risk with respect to the assets it owns, so leveraged leases have been structured with the lessee
having an absolute obligation to make rental payments whether or not the related assets operate. The
assets subject to lease are an integral element in Resources' overall security and collateral position. If
such assets were to be impaired, the rate of return on a
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particular transaction could be affected. The operating characteristics and the business environment in
which the assets operate are, therefore, important and must be understood and periodically evaluated.
For this reason, Resources retains experts to conduct appraisals on the assets it owns and leases, as
necessary.

Resources' ten largest lease investments as of December 31, 2004 were as follows:

Investment Description

Reliant Energy MidAtlantic
Power LLC

Dynegy Holdings Inc

Seminole Electric Cooperative
Midwest Generation (Guaranteed

by Edison Mission Energy)
ENECO

Merrill Creek
Grand Gulf
ESG
EZH

NUON

Three generating stations (Keystone,
Conemaugh and Shawville)
Two electric generating stations
(Danskammer and Roseton)
Seminole Generation Station Unit #2
Two electric generating stations
(Powerton and Joliet)
Gas distribution network
(Netherlands)
Merrill Creek Reservoir Project
Nuclear generating station (U.S.)
Electric distribution system (Austria)
Electric generating station
(Netherlands)
Gas distribution network
(Netherlands)

Recorded
Investment
Balances

as of
December 31,

2004

(Millions)

$ 255

207

197
191

155

136
130
126
122

98

1,617

%of
Resources'

Total
Assets

9%

7%

7%
6%

5%

5%
4%
4%
4%

3%

54%

For additional information on leases, including credit, tax and accounting risk related to certain
lessees, see Item 7. MD&A—Results of Operations—Energy Holdings and Item 7A. Qualitative and
Quantitative Disclosures About Market Risk—Credit Risk—Energy Holdings.

Other Subsidiaries

Enterprise Group Development Corporation (EGDC), a commercial real estate property management
business, is conducting a controlled exit from the real estate business. Total assets of EGDC as of
December 31, 2004 and 2003 were $72 million and $86 million, respectively, and include development
land in New Jersey, Maryland and Virginia and an 80% partnership interest in buildings and land in
New Jersey.

Competitive Environment

Energy Holdings and its subsidiaries continue to experience substantial competition, both in the U.S.
and in international markets. In the U.S., an overbuild in generation facilities has led to a large capacity
surplus in several regions, including Texas. This has resulted in reduced operating mareins for both
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independent power producers and utility generators where the marketplace has been evolving from a
rate-regulated structure to a competitive environment. Global anticipates that these matters in Texas may
improve in the long term, leading to higher capacity prices and increased utilization of its facilities.

In addition, the Polish government is seeking to renegotiate existing PPAs that it believes to be
uncompetitive in the local energy market. With respect to Global's distribution businesses in Chile, Peru
and Brazil, these investments are rate-regulated and are exposed to minimal risks from competitors. See
Regulatory Issues—International Regulation for additional information.
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Customers

Global has ownership interests in four distribution companies in South America which serve
approximately 2.9 million customers and has developed or acquired interests in electric generation
facilities which sell energy, capacity and ancillary services to numerous customers through PPAs, as
well as into the wholesale market. For additional information, see Item 2. Properties—Energy Holdings.

Employee Relations

As of December 31, 2004, Energy Holdings had 68 employees. Energy Holdings believes that it
maintains satisfactory relationships with its employees. For additional information, see Item 7.
MD&A—Overview of 2004 and Future Outlook—Merger Agreement and Note 25. Merger Agreement
of the Notes.

Services

Services is a New Jersey corporation with its principal executive offices at 80 Park Plaza, Newark,
New Jersey 07102. Services provides management and administrative services to PSEG and its
subsidiaries. These include accounting, legal, communications, human resources, information
technology, treasury and financial, investor relations, stockholder services, real estate, insurance, risk
management, tax, library and information services, security, corporate secretarial and certain planning,
budgeting and forecasting services. Services charges PSEG and its subsidiaries for the cost of work
performed and services provided pursuant to the terms and conditions of intercompany service
agreements. As of December 31, 2004, Services had 1,183 employees, including 114 unionized
employees. A new six-year collective bargaining agreement with the union group was ratified in
February 2005. Services believes that it maintains satisfactory relationships with its employees. For
additional information, see Item 7. MD&A—Overview of 2004 and Future Outlook—Merger
Agreement and Note 25. Merger Agreement of the Notes.

REGULATORY ISSUES

Federal Regulation

PSEG, PSE&G, Power and Energy Holdings

PUHCA

PSEG has claimed an exemption from regulation by the SEC as a registered holding company under
PUHCA, except for Section 9(a)(2) thereof, which relates to the acquisition of 5% or more of the voting
securities of an electric or gas utility company. Fossil, Nuclear, certain subsidiaries of Fossil and certain
subsidiaries of Energy Holdings with domestic operations are EWGs. In addition, several of Energy
Holdings' investments include foreign utility companies (FUCOs) under PUHCA and Qualifying
Facilities (QFs) under the Public Utility Regulatory Policies Act of 1978 (PURPA). If PSEG were no
longer exempt under PUHCA, or if the subsidiaries' investments failed to maintain their status as EWGs,
FUCOs or QFs, PSEG and its subsidiaries may be subject to additional regulation by the SEC with
respect to their financing and investing activities, including the amount and type of non-utility
investments they would be permitted to make. PSEG does not believe, however, that this would have a
material adverse effect on it and its subsidiaries.

Environmental
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PSEG and its subsidiaries are also subject to the rules and regulations relating to environmental
issues promulgated by the U.S. Environmental Protection Agency (EPA), the U.S. Department of
Energy (DOE) and other regulators. For information on environmental regulation, see Environmental
Matters.

FERC

FERC is an independent federal agency that regulates the transmission of electric energy and sale of
electric energy at wholesale prices in interstate commerce pursuant to the Federal Power Act. FERC also
regulates the interstate transportation of, as well as certain wholesale sales of, natural gas pursuant to the
Natural Gas Act. Several PSEG subsidiaries including PSE&G, Fossil, Nuclear, ER&T and certain
subsidiaries of Fossil and certain subsidiaries of Energy Holdings with domestic operations are public
utilities subject to regulation by FERC. FERC's regulation of public utilities is comprehensive and
governs such
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matters as rates, services, mergers, financings, affiliate transactions, market behaviors and reporting.
FERC is also responsible under PURPA for administering PURPA's requirements for QFs.

Power

Reliability Must-Run (RMR) Status in PJM and New England

In September 2004, Power filed notice with PJM that it was considering the retirement of seven
generating units in New Jersey, effective December 7, 2004, due to concerns about whether the units
were economically viable under the current market structure. The units being considered for retirement
are Sewaren 1, 2, 3 and 4, Kearny 7 and 8 and Hudson 1. The sites where the units are located have
other electric generating units that would remain in operation. The units that were the subject of the
notice have a combined installed capacity of 1,132 MW and a combined book value of $22 million. In
response to Power's filed notice, PJM identified certain system reliability concerns associated with the
retirements and said it would initiate meetings with Power on these and other issues designed to address
these concerns including the compensation necessary to retain the generating units, discussed below.

Although applicable tariff provisions differ from region to region, RMR tariff provisions provide
compensation to a generation owner when a unit proposed for retirement must continue operating for
reliability purposes. On November 2, 2004, PJM filed with FERC to amend its Tariff and Operating
Agreement. This filing sets forth a RMR compensation mechanism for those generation units in PJM
that are scheduled to be retired or mothballed but would remain necessary for reliability. Under the
proposal, RMR compensation would be in the form of cost-of-service recovery or recovery of going-
forward costs plus a fixed cost adder. By order dated January 25, 2005, FERC approved the RMR
compensation mechanism set forth in the November 2, 2004 filing. It is anticipated that the Sewaren 1,
2, 3 and 4 and Hudson 1 units will qualify for RMR treatment under these procedures at least through
the summer of 2006. In February 2005, Power requested that FERC approve cost-of-service recovery
rates for the Sewaren and Hudson units. If approved the rates would provide approximately $23 million
and $ 17 million of annual revenue for the Sewaren and Hudson units, respectively. The Kearny 7 and 8
units, however, require significant repairs before they can be returned to operational status and it is not
anticipated that this work can be performed in time for the units to be available for the summer of 2005,
which is the only period for which PJM has identified a reliability need for them. As a result, it does not
appear that these units will be eligible for RMR treatment under the PJM procedures.

In the New England electricity market, many owners of generation facilities have filed with FERC
for RMR treatment under the NEPOOL Open Access Transmission Tariff. If FERC grants RMR status
for a generation facility, the owner is entitled to receive cost-of-service treatment for its facility for the
duration of an RMR contract that it enters into with ISO New England Inc. On November 17, 2004,
PSEG Power Connecticut LLC (Power Connecticut), a Power subsidiary, filed a request for RMR
treatment for the New Haven Harbor generation station and Unit 2 at the Bridgeport Harbor generation
station. Numerous parties, including the Connecticut Department of Public Utility Control, the
Connecticut Attorney General and various consumer groups, opposed this filing. On January 14, 2005,
FERC issued an order that accepted the filing, suspended its effectiveness for a nominal period of 60
days, and set certain issues for hearing and settlement procedures. Beginning on January 14, 2005,
subject to refund and hearing, Power Connecticut began collecting a monthly fixed payment amount of
approximately $1.6 million for reliability services provided by the Bridgeport Harbor Station, Unit 2 and
approximately $3.9 million for reliability services performed by the New Haven Harbor Station. By their
terms, the RMR contracts expire when a locational installed capacity mechanism becomes effective in
New England, which, according to FERC's directives, is expected to occur on January 1, 2006. The first
RMR settlement conference was held on February 8, 2005. It is anticipated that settlement discussions
will continue for a 60-day period, at a minimum. Power Connecticut believes that it has meritorious
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positions with respect to the issues set for hearing and settlement; however, a final outcome of this
process cannot be determined at this time. In addition, it is anticipated that certain parties opposing the
filing will seek rehearing of the January 14, 2005 order and, following the exhaustion of remedies at
FERC, could seek judicial review. Settlement of challenges to the order would result in dismissal by the
settling parties. While Power Connecticut does not believe such challenges are likely to be successful,
Power Connecticut cannot predict a final outcome at this time.
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PSEG, PSE&G and Power

Regional through and out rates (RTOR)

RTOR are separate transmission rates for transactions where electricity originated in one
transmission control area was transmitted to a point outside that control area. Both the Midwest
Independent Transmission System Operator, Inc. (MISO) and PJM charged RTORs through
December 1, 2004. Under an order dated November 18, 2004, FERC approved a new regional rate
design which became effective December 1, 2004 for the entire PJM/MISO region. FERC's order also
approved the continuation of license plate or concentrated rates with a transitional Seams Elimination
Charge/Cost Adjustment/Assignment (SECA) methodology effective from December 1, 2004 through
March 2006.

PSEG and its subsidiaries, along with other stakeholders, jointly (1) filed for rehearing of the
November 18, 2004 order as it relates to the imposition of a SECA charge, (2) protested the SECA
compliance filings and (3) protested and moved to reject the filing of AEP, Commonwealth Edison
Company and Dayton Power & Light Company (New PJM Companies) to collect certain lost revenues
resulting from the elimination of RTORs between PJM transmission owners. This request for rehearing
is currently pending. On November 30, 2004, FERC issued an order that allowed the New PJM
Companies to make a filing with FERC to collect their lost revenues. On December 1, 2004, PSE&G
began charging its BGS-FP customers for the increase in transmission charges. Consistent with the
terms of the BGS-FP contracts, ER&T (and other BGS-FP suppliers) will not receive any revenue
associated with a BGS-FP pass-through of the SECA charge until the FERC's November 18, 2004 order
is final and non-appealable. In the case of BGS-CIEP, it is anticipated that pass-through of the SECA
charge will commence at the time when PJM begins billing of the SECA. Pursuant to a reciprocity
provision in its tariff, PJM will not bill for the SECA until MISO commences billing of the SECA,
which is estimated to be during March or April 2005. This delay in billing may allow sufficient time for
FERC to rule on the protests before the Regional Transmission Organizations (RTOs) begin SECA
billing, subject to refund. On February 10, 2005, FERC issued an order that accepted various SECA
filings, established December 2004 as the effective date for the SECA rates, made them subject to
refund and surcharge, and established hearing procedures to resolve the outstanding factual issues raised
in the filings and the responsive pleadings. Depending on the outcome of this proceeding, which cannot
be predicted at this time, PSEG, PSE&G and/or Power's results of operations could be negatively
affected.

PJM Expansion

For information on PJM expansion, see Item 1. Business—Power—Competitive Environment.

PSEG, PSE&G, Power and Energy Holdings

Market Power

Under FERC regulations, public utilities may sell power at cost-based rates or apply to FERC for
authority to sell at market-based rates (MBR). PSE&G, Fossil, Nuclear, ER&T and certain subsidiaries
of Fossil, have applied for and received MBR authority from FERC.

On April 14, 2004, FERC issued a final order revising its generation market power screen, which it
uses to determine whether power sellers may have the ability to exercise market power. Upon
application by a power seller, if FERC determines that a seller is not able to exercise market power
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under the screen, and the seller passes other tests, FERC's rules permit the seller to sell power at MBR.
Failing FERC's revised screen will not conclusively determine whether an entity has market power, and
applicants failing the test will have the ability to demonstrate that they do not possess market power
despite the screen failure. The screen includes two separate analyses: (1) an uncommitted pivotal
supplier analysis and (2) a market share analysis that is to be prepared on a seasonal basis. FERC
eliminated an exemption that previously existed for generators in RTOs and Independent System
Operators (ISOs), such as PJM and New York ISO (NYISO), and will require all entities that wish to
sell at MBR to comply with the revised market power screen.

Also on April 14, 2004, FERC issued a notice that it will commence a pre-rulemaking to analyze the
adequacy of its overall process used to consider whether an applicant is entitled to MBR authority. On
July 8, 2004, FERC clarified that MBR applicants may net their supply against load-following or
provider of last resort contracts, such as obligations to supply BGS in New Jersey, within the screen.

PSEG Lawrenceburg Energy Company LLC (Lawrenceburg) and PSEG Waterford Energy LLC
(Waterford), indirect wholly-owned subsidiaries of Power, filed their respective triennial market power
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reviews in August 2004, and received a notice from FERC on November 16, 2004 requesting further
information as to whether Lawrenceburg and Waterford comply with FERC's revised market power
screen in combination with other generation assets that their affiliates own in PJM. FERC required this
new information by February 7, 2005, and Lawrenceburg and Waterford provided the required
information by that date. Power is scheduled for its next triennial market power review in 2006. Despite
the request for further information, Power continues to believe that the new market power rules as
adopted by FERC will not have a material adverse effect on Power's ability to sell at MBR, although no
assurances can be given.

On October 6, 2004, FERC issued a Notice of Proposed Rulemaking (NOPR) regarding reporting
requirements for changes in status for entities with MBR authority. On February 10, 2005, FERC issued
a final rule in this proceeding that requires entities with MBR to report to FERC within 90 days any
changes in circumstances that FERC relied upon in granting MBR authority, and requires FERC to
reevaluate MBR status following such an update. The final rule may require updates to FERC upon an
acquisition, merger, generation retirement, contract execution or any other event that could affect the
facts upon which FERC ruled in granting MBR to an entity. PSEG, PSE&G, Power and Energy
Holdings cannot predict the impact, if any, that this rule will have on their operations.

Standards of Conduct

Since 1996, FERC has maintained standards of conduct governing the relationship between
transmission providers and their domestic wholesale generation affiliates. These rules prevent domestic
wholesale generation affiliates of a transmission provider from gaining an anticompetitive advantage
over entities that are not affiliated with a transmission provider by obtaining non-public transmission
information or preferential treatment from the affiliated transmission provider. In late 2003, FERC
extended the applicability of its standards of conduct to gas and electric transmission providers and their
energy affiliates. On April 16, 2004, FERC issued an order on rehearing that further revised and
clarified its standards of conduct for transmission providers and their energy affiliates. The revised rules
apply to the relationship between PSE&G, as an electric transmission provider, and (1) wholesale sales
or marketing employees of PSE&G and (2) employees of Power and certain domestic subsidiaries of
Energy Holdings. As of December 31, 2004, PSE&G and the applicable subsidiaries of PSEG believe
that they are in compliance with FERC's revised standards of conduct, and posted written procedures on
FERC's Open Access Same-Time Information System (OASIS) for compliance with FERC's standards
of conduct.

RTO Accounting Treatment

On September 16, 2004, FERC issued a NOPR for the purpose of considering standard accounting
and financial reporting rules for RTOs, ISOs and transmission owners within RTOs or ISOs. The
proposed rule generally focuses on ensuring consistency in the reporting of costs by RTOs, ISOs and
transmission owners within RTOs and ISOs. PSE&G, Power and Energy Holdings cannot predict the
impact, if any, that these proceedings will have on their respective businesses.

PSE&G

Neptune Complaint Proceeding

On December 21, 2004, Neptune Regional Transmission System, LLC (Neptune) filed a complaint
with FERC against PJM. Neptune is a 660 MW merchant transmission project running from central
New Jersey to Long Island, with an expected in-service date of June 2007. Neptune is directly
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interconnected to the transmission system of FirstEnergy Corporation (FirstEnergy), but upgrades to the
PSE&G transmission system will also be required to move power across the grid. In its complaint.
Neptune alleges that PJM impermissibly conducted an interconnection re-study triggered by generator
retirements in PJM. which had the effect of increasing Neptune's cost exposure for network upgrades
from approximately $4 million to approximately $26 million. Neptune is thus seeking to cap its cost
exposure for upgrades. On February 10, 2005, FERC granted Neptune's complaint against PJM. In this
order, FERC directed PJM to provide an Interconnection Agreement to Neptune within 10 days of the
date of the order, which agreement will limit Neptune's cost responsibility for network upgrades to
S4.4 million. FERC expressly declined to determine which entity(ies) would be responsible for paying
the cost difference between $4.4 million and $26 million, noting that these issues would be addressed
once transmission service is requested on the Neptune line. All affected parties in this proceeding are
expected to seek rehearing of the FERC order, and may seek judicial
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review as well. It is difficult to determine at this time whether PSE&G will be required to bear any
portion of the upgrade costs related to the provision of transmission service on the Neptune line.

Lower Delaware Valley (LDV) Complaint Proceeding

On December 30, 2004, Jersey Central Power & Light Company (JCP&L) filed a complaint at the
FERC against the other four signatories to the LDV Transmission System Agreement (LDV
Agreement), including PSE&G. The LDV Agreement, which governs the construction of, and
investment in, certain 500 kilovolt (kV) transmission facilities, was entered into by the parties in 1977
and remains in effect until 2027. JCP&L seeks to terminate its construction obligations under the LDV
Agreement and to terminate its payment obligations to the other contract signatories under related
agreements. PSE&G receives from JCP&L approximately $2.7 million annually under the LDV
Agreement and its related agreements. PSE&G, along with the other LDV Agreement signatories, will
file a response opposing the JCP&L complaint. At this time, PSE&G cannot predict the outcome of this
proceeding.

NRC

PSEG and Power

Nuclear's operation of nuclear generating facilities is subject to continuous regulation by the NRC, a
federal agency established to regulate nuclear activities to ensure protection of public health and safety,
as well as the security and protection of the environment. Such regulation involves testing, evaluation
and modification of all aspects of plant operation in light of NRC safety and environmental
requirements. Continuous demonstrations to the NRC that plant operations meet requirements are also
necessary. The NRC has the ultimate authority to determine whether any nuclear generating unit may
operate. The current operating licenses of Power's nuclear facilities expire in the years shown below:

Facility Year

Salem 1 2016
Salem 2 2020
Hope Creek 2026
Peach Bottom 2 2033
Peach Bottom 3 2034

The NRC has issued orders to all nuclear power plants to implement compensatory security
measures. Some of the requirements formalize a series of security measures that licensees had taken in
response to advisories issued by the NRC in the aftermath of the September 11, 2001 terrorist attacks.
Nuclear has evaluated these orders for the Salem, Peach Bottom and Hope Creek facilities and does not
expect the cost of implementation of the additional NRC measures to be material. Security measures
required to be in place by October 2004 have been completed at Salem, Hope Creek and Peach Bottom.

Reactor Vessel Heads

In 2002, the NRC issued a bulletin requiring that all operators of pressurized water reactor (PWR)
nuclear units submit certain information related to potential degradation of reactor vessel heads. In 2003,
the NRC issued an order to all operators of PWR units concerning reactor vessel head inspections. The
order confirms the previous bulletin's requirements and adds more intrusive and frequent future
inspections, which apply to Salem 1 and 2. In September 2002, Nuclear provided the requested
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information for Salem to the NRC, and performed inspections in accordance with the NRC order for
Salem 1 and 2 during 2004 and 2003, respectively. The reactor heads were determined to be satisfactory
for continued safe operation. Nuclear plans to replace Salem 1 and 2 reactor heads in 2005 as a
preventive measure, during scheduled refueling outages.

Also in 2003, the NRC issued a bulletin requiring that all operators of PWR nuclear units also
perform inspections of the reactor vessel lower head, due to leakage observed at another nuclear unit not
owned by Power. Bare metal visual examinations were completed during Salem 2's October 2003 outage
and Salem 1 's April 2004 outage, and no degradation was observed. Nuclear's Hope Creek nuclear unit
and Peach Bottom 2 and 3 are unaffected by either of these bulletins as they are boiling water reactor
nuclear units. Power cannot predict what other actions the NRC may take on this issue.
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Nuclear Safety Issues

On January 28, 2004, the NRC issued a letter requesting Power to conduct a review of its Salem and
Hope Creek nuclear generation facilities to assess the workplace environment for raising and addressing
safety issues. Power responded to the letter on February 28, 2004 and had independent assessments of
the work environment at both facilities performed. The results of these assessments were provided to the
NRC in May 2004. The assessments concluded that Salem and Hope Creek were safe for continued
operations, but also identified issues that needed to be addressed.

At an NRC public meeting on June 16, 2004, PSEG outlined its action plan to address these issues,
which focused on a safety-conscious work environment, the corrective action program and work
management. A letter documenting these plans and commitments was sent to the NRC on June 25, 2004.
On July 30, 2004, the NRC provided a letter to PSEG indicating that it had completed its review. The
letter indicated that the NRC had not identified any safety violations and that it appeared that the PSEG
action plan would address the key findings of both the NRC and PSEG assessments. On August 30,
2004, the NRC provided Power with its mid-cycle performance reviews of Salem and Hope Creek,
which detailed the NRC's plan for enhanced oversight related to the work environment. The letter
indicated the NRC plans to continue with this heightened oversight until Power has concluded that
substantial, sustainable progress has been made, and the NRC has completed a review that confirms
Power's conclusions. Under the NRC oversight program, among other things, Power provided the NRC
with a report of its progress at a public meeting in December 2004 and began publishing quarterly
metrics to demonstrate performance in the fourth quarter of 2004. The next public meeting is scheduled
for Spring 2005.

Steam Pipe Failure

On October 24, 2004, Power's Hope Creek nuclear generation facility transitioned to a planned
refueling outage following the unit's shutdown on October 10, 2004 due to a steam pipe failure. Power's
preliminary investigation revealed equipment and personnel performance issues associated with the
shutdown. The NRC also investigated the event and held a public meeting on January 12, 2005. In the
meeting, the NRC reviewed its findings, concurring with the root causes and corrective actions that
Power had identified. In a letter to the NRC dated January 9, 2005, Power committed to install
vibration-monitoring equipment on the "B" Reactor Recirculation Pump prior to the unit's return to
service to address pump vibration concerns and replace the pump's shaft during the next refueling outage
or any sooner outage of sufficient duration. This commitment was the subject of a January 11, 2005
Confirmatory Action Letter from the NRC. Hope Creek completed its refueling outage and returned to
service on January 26, 2005.

For additional information, see Note 14. Commitments and Contingent Liabilities of the Notes.

Other Regulatory Matters

PSEG, PSE&G, Power and Energy Holdings

American Jobs Creation Act of 2004 (Jobs Act)

On October 22, 2004, President Bush signed into law the Jobs Act which provides a phased-in
special deduction associated with pre-tax income from certain of PSEG's businesses, including Power's
and Global's pre-tax income from domestic generation projects. This special deduction is equal to 3% of
qualifying income for years 2005 and 2006, 6% in years 2007 through 2009 and 9% thereafter. This law
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is also expected to provide energy tax credits for certain renewable energy projects, including two
projects at Global. Additionally, this law provides a one-year window to repatriate earnings from foreign
investments and claim a special 85% dividends received tax deduction on such distributions. For
additional information see Item 7. MD&A—Critical Accounting Estimates and Note 2. Recent
Accounting Standards and Note 17. Income Taxes of the Notes.

PSE&G

Investment Tax Credits (ITC)

For a discussion of an Internal Revenue Service (IRS) proposal that could have a material impact on
PSE&G's treatment of ITCs, see Note 14. Commitments and Contingent Liabilities of the Notes.
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State Regulation

PSEG, PSE&G, Power and Energy Holdings

The BPU is the regulatory authority that oversees electric and natural gas distribution companies in
New Jersey. PSE&G is subject to comprehensive regulation by the BPU including, among other matters,
regulation of retail electric and gas distribution rates and service and the issuance and sale of securities.
Power's partial ownership of nuclear generating facilities in Pennsylvania, as well as PSE&G's
ownership of certain transmission facilities in Pennsylvania, are subject to regulation by the
Pennsylvania Public Utility Commission (PPUC), which oversees the electric and natural gas industries
in Pennsylvania. PSE&G and Power are also subject to rules and regulations of the New Jersey
Department of Environmental Protection (NJDEP) and the New Jersey Department of Transportation
(NJDOT).

PSEG is not subject to direct regulation by the BPU, except potentially with respect to certain
transfers of control and reporting requirements. Certain subsidiaries of PSEG and Power with operations
in New Jersey may be subject to some regulation by the BPU, with respect to energy supply (BGS and
BGSS), certain asset sales, transfers of control, reporting requirements and affiliate standards.

Various Power subsidiaries and Energy Holdings' subsidiaries are subject to some state regulation in
other individual states where they operate facilities, including New York, Connecticut, Indiana, Ohio,
Texas, California, Hawaii and New Hampshire.

PSE&G and Power

BGSS Filing

On April 9, 2004, PSE&G received the Administrative Law Judge's (ALJ) Initial Decision on the
two remaining issues from the 2003/2004 BGSS Commodity Charge Proceeding, filed on May 30, 2003.
Under the ALJ's Initial Decision, the partial settlement executed and submitted by the parties was
approved. Moreover, under the Initial Decision, the New Jersey Rate Payer Advocate's (RPA) proposal
to return pipeline refunds previously received by Power in September and November 2002 and the
deferred cost balance as of May 1, 2002 retained by Power to commercial and industrial customers was
rejected. On August 18, 2004, the BPU approved a stipulation authorizing a refund of approximately
$6 million from Power to commercial and industrial customers in September 2004 and gave final
approval to the partial settlement.

On May 28, 2004, PSE&G filed its 2004/2005 BGSS commodity charge filing, requesting an
increase in its BGSS commodity charges to its residential gas customers of approximately $47 million in
annual revenues effective October 1, 2004 or approximately 3% for the class average residential heating
customer. A provisional settlement was approved by the BPU on October 5, 2004. Under this settlement,
PSE&G's filed BGSS rates became effective on October 5, 2004 on a provisional basis, subject to refund
with interest. The BPU also ordered that PSE&G's filing be transferred to the Office of Administrative
Law (OAL) for a full review and an Initial Decision. On January 4, 2005, the parties entered into a final
settlement, which was approved by the ALJ on January 6, 2005. Under the final settlement, the
provisional rates became final and all other issues raised during the proceeding were resolved. The BPU
approved the ALJ Decision and Settlement with no changes on February 1, 2005.

PSE&G
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Remediation Adjustment Clause (RAC) Filing

PSE&G is currently implementing a program to address potential environmental concerns regarding
its former Manufactured Gas Plant (MGP) properties in cooperation with and under the NJDEP. On
March 5, 2004, the BPU approved PSE&G's RAC-10 petition, filed in June 2003, for the recovery of
approximately $35 million of certain environmental remediation program expenditures for the period
August 1, 2001 through July 31, 2002. The Final Decision and Order approved the Stipulation of
Settlement from December 16, 2003, without exception.

On April 22, 2004, PSE&G filed its RAC-11 filing with the BPU to recover approximately
S36 million of remediation program expenditures for the period from August 1, 2002 through July 31,
2003. Public hearings were held in July 2004. On September 10, 2004, the ALJ issued an Initial
Decision recommending approval of the settlement reached between all parties, allowing PSE&G to
recover all requested costs. This will result in PSE&G recovering an additional $0.4 million annually in
remediation program expenditures. On October 5,
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2004, the BPU issued a Final Decision and Order approving, in its entirety, the ALJ's Initial Decision
recommending acceptance of the settlement.

Cost Recovery Mechanism

EDECA required that the BPU provide electric and natural gas customers with the opportunity to
choose a supplier for some or all electric or natural gas customer account services (CAS). On July 1.
2004, PSE&G filed a petition with the BPU to implement the CAS Cost Recover}' Mechanism for both
the electric and gas operations. The request petitions the BPU for the approval to recover S4 million of
CAS costs and accumulated interest resulting from implementing PSE&G's dual billing for its delivery
costs and for the third-party suppliers' commodity charges as a result of customer migration from
PSE&G. On September 21, 2004, the case was transferred to the OAL as a contested case.

Deferral Audit

The BPU Energy and Audit Division conducts audits of deferred balances. A draft Deferral Audit—
Phase II report relating to the 12-month period ended December 31, 2003 was released by the consultant
to the BPU in February 2005. The draft report addressed the Societal Benefits Clause (SBC), Market
Transition Charge (MTC) and Non-Utility Generation (NUG) deferred balances.

While the consultant to the BPU found that the deferral balances complied in all material respects
with the BPU Orders regarding such deferrals, the consultant noted that the BPU Staff had raised certain
questions with respect to the reconciliation method PSE&G employed in calculating the overrecovery of
its MTC and other charges during the four-year transition period. PSE&G and the BPU Staff are
continuing discussions to resolve these questions and, if a resolution cannot be achieved, a BPU
proceeding may be instituted to consider the issues raised.

While PSE&G believes the MTC methodology it used was fully litigated and resolved, without
exception, by the BPU and other intervening parties in its previous electric base rate case, deferral audit
and deferral proceeding that were approved by the BPU in its order of April 22, 2004, and that such
order is non-appealable, PSE&G cannot predict the impact of the outcome of any such proceeding,
which could be material.

Levelized Gas Adjustment Clause (LGAQ/BGSS Audit

The BPU's Division of Audit reviews gas costs of utilities in New Jersey on a regular basis. As part
of its regular review in November 2004, the BPU commenced an audit of the gas supply costs incurred
during the period October 1, 1999 through September 30, 2004. The outcome of the audit cannot be
determined at this time.

New Jersey Clean Energy Program

The BPU has approved a new funding requirement for each New Jersey utility applicable to
Renewable Energy and Energy Efficiency programs for the years 2005 to 2008. The sum of PSE&G's
electric and gas funding requirement for 2005 is $82 million and grows to $137 million in 2008 for a
four-year total of $406 million, a liability that has been recorded at discounted present value with an
offsetting regulatory asset. The BPU is seeking new program managers for the Energy Efficiency
program, currently being administered by the utilities. The transition from the utilities to the program
managers is expected to take place in mid-2005.
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International Regulation

Energy Holdings

Global

Global's electric distribution facilities in South America and Oman are rate-regulated enterprises.
Rates charged to customers are established by government authorities and are viewed by Global as
currently sufficient to cover all operating costs and provide a return. Global can give no assurances that
future rates will be established at levels sufficient to cover such costs, provide a return on its
investments or generate
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adequate cash flow to pay principal and interest on its debt or to enable it to comply with the terms of its
debt agreements.

Brazil

RGE is regulated by Agencia Nacional de Energia Eletrica (ANEEL), the national regulator)'
authority. ANEEL's functions include granting and supervising electric utility concessions, approving
electricity tariffs, issuing regulations and auditing distribution systems' performance. The rate setting
process for Brazilian distribution companies has two components: an annual adjustment for which RGE
applies every April which is embedded in the concession contract and a rate case revision, which was
last conducted in 2003 and will be repeated again every fifth year.

In 2004, RGE received a 15% tariff increase adjustment based on 2003 annual inflation. In April
2005, RGE will apply for the annual rate case adjustment. Based on 2004 annual inflation and other
postponed increases, Global expects that RGE should be granted a 15% tariff increase, although no
assurances can be given.

Chile

Distribution companies in Chile, including Chilquinta Energia S.A. (Chilquinta), Sociedad Austral
de Electricidad S.A. (SAESA) and other members of the SAESA Group, are subject to rate regulation by
the Comision Nacional de Energia (CNE), a national governmental regulatory authority. The Chilean
regulatory framework has been in existence since 1982, with rates set every four years based on a model
company for each typical concession area. The tariff which distribution companies charge to regulated
customers consists of two components: the actual cost of energy purchased plus an additional amount to
compensate for the value added in distribution (DVA tariff). The DVA tariff considers allowed losses
incurred in the distribution of electricity, administrative costs of providing service to customers, costs of
maintaining and operating the distribution systems and an annual return on investment of 6% to 14%
over inflation based on the replacement cost of distribution assets. Changes in electricity distribution
companies' cost of energy are passed through to customers, with no impact on the distributors' margins
(equal to the DVA tariff). Therefore, distributors, including members of the SAESA Group and
Chilquinta, should not be affected by changes in the generation sector which affect prices. The most
recent tariff adjustments for members of the SAESA Group and Chilquinta occurred in 2004 and have
been reviewed and approved by CNE.

Peru

Distribution companies in Peru, including Luz del Sur (LDS), are subject to tariff regulation by the
Organismo Supervisor de la Inversion en Energi a, a national governmental regulatory authority. The
Peruvian regulatory framework has been in existence since 1992, with tariffs set every four years based
on a model company. The tariff which distribution companies charge to regulated customers consists of
two components: the actual cost of energy purchased plus an additional amount to compensate for the
value added in distribution (DVA tariff). The DVA tariff considers allowed losses incurred in the
distribution of electricity, administrative costs of providing service to customers, costs of maintaining
and operating the distribution systems and an annual return on investment of 8% to 16%, based on the
replacement cost of distribution assets. Changes in electricity distribution companies' cost of energy are
passed through to customers, with no impact on the distributors' margins (equal to the DVA tariff).
Therefore, distributors, including LDS, should not be affected by changes in the generation sector which
affect prices. The most recent tariff adjustments for LDS occurred in 2001 and the 2005 tariff setting
process is currently in progress. New tariffs will be applicable as of November 1, 2005.
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SEGMENT INFORMATION

Financial information with respect to the business segments of PSEG, PSE&G, Power and Energy
Holdings is set forth in Note 20. Financial Information by Business Segments of the Notes.
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ENVIRONMENTAL MATTERS

PSEG, PSE&G, Power and Energy Holdings

Federal, regional, state and local authorities regulate the environmental impacts of PSEG's
operations within the U.S. Laws and regulations particular to the region, country or locality where
PSEG's operations are located govern the environmental impacts associated with its foreign operations.
For both domestic and foreign operations, areas of regulation may include air quality, water quality, site
remediation, land use, waste disposal, aesthetics, impact on global climate and other matters.

To the extent that environmental requirements are more stringent and compliance more costly in
certain states where PSEG operates compared to other states that are part of the same market, such rules
may impact its ability to compete within that market. Due to evolving environmental regulations, it is
difficult to project expected costs of compliance and its impact on competition. For additional
information related to environmental matters, see Item 3. Legal Proceedings.

PSEG, Power and Energy Holdings

Air Pollution Control

The Federal Clean Air Act (CAA) and its implementing regulations require controls of emissions
from sources of air pollution and also impose record keeping, reporting and permit requirements.
Facilities in the U.S. that Power and Energy Holdings operate or in which they have an ownership
interest are subject to these Federal requirements, as well as requirements established under state and
local air pollution laws applicable where those facilities are located. Except as noted below, capital costs
of complying with air pollution control requirements through 2009 are included in Power's estimate of
construction expenditures in Item 7. MD&A—Capital Requirements.

Prevention of Significant Deterioration (PSD)/New Source Review (NSR)

For a discussion of PSD/NSR, see Note 14. Commitments and Contingent Liabilities of the Notes.

Sulfur Dioxide (SO2)/Nitrogen Oxide (NOx)

To reduce emissions of SO?, the CAA sets a cap on total SO, emissions from affected units and
allocates SO2 allowances (each allowance authorizes the emission of one ton of SO2) to those units.
Generation units with emissions greater than their allocations can obtain allowances from sources that
have excess allowances. At this time, Power does not expect to incur material expenditures to continue
complying with the SO, emissions program.

The EPA has issued regulations (commonly known as the NOX State Implementation Plan (SIP)
Call) requiring the 19 states in the eastern half of the U.S. and the District of Colombia to reduce and
cap NOX emissions from power plant and industrial sources. The NOX reduction requirements are
consistent with requirements already in place in New Jersey, New York, Connecticut and Pennsylvania,
and therefore have not had an additional impact on the capacity available from Power's facilities in those
states. Power has been implementing measures to reduce NOX emissions at several of its units (including
the installation of selective catalytic reduction systems at the Mercer Generating Station), which should
reduce the impact of any further increases to the costs of allowances. New facilities that Power
developed in Ohio and Indiana became subject to rules that those states have promulgated to comply
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with the NOX SIP Call. Because the rules in Ohio and Indiana both set aside allowances for allocation to
new sources, Power did not experience any material adverse effects from complying with this program
in these states.

In 1997, the EPA adopted a new air quality standard for fine particulate matter and a revised air
quality standard for ozone. In 2004, the EPA identified and designated areas of the U.S. that fail to meet
the revised federal health standard for ozone or the new federal health standard for fine particulates.
States are expected to develop regulatory measures necessary to achieve and maintain the health
standards, which may require reductions in NOX and SO, emissions. Additional NOX and SO, reductions
also may be required to satisfy requirements of an EPA rule protecting visibility in many of the nation's
Class 1 (pristine) environmental areas, including most areas near Power's facilities. Power cannot at this
time determine whether any costs it may incur to comply with these standards would be material.
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In December 2003, the EPA announced its intent to propose an Interstate Air Quality Rule (IAQR)
(which was renamed as the Clean Air Interstate Rule (CAIR)) that would identify 29 states and the
District of Columbia as contributing significantly to the levels of fine particulates and/or eight-hour
ozone in downwind states. New Jersey, New York, Pennsylvania and Connecticut are among the states
the EPA lists in the proposed CAIR. Based on state obligations to address interstate transport of
pollutants under the CAA, the EPA is proposing a two-phased emission reduction program for SO2 and
NOX, with Phase 1 beginning in 2010 and Phase 2 beginning in 2015. The EPA is recommending that
the program be implemented through a cap-and-trade program, although states are not required to
proceed in this manner. States would have to submit plans to the EPA for complying with the rule within
18 months of publication of the notice of final rulemaking. The rule is anticipated to be finalized or re-
proposed in 2005. Alternatively, Congress has also expressed interest in providing legislation to further
improve air quality. Power cannot at this time determine whether any costs it may incur to comply with
these standards would be material.

Carbon Dioxide (CO2) Emissions

Countries participating in the Kyoto Protocol will be required to achieve material reductions of CO2

and certain other greenhouse gases between 2008 and 2012. Although the U.S. has not ratified the
treaty, Global's assets in Europe will be affected by implementation of the Kyoto Protocol, as adopted
through regulations by the European Union (EU). At this time, these regulations are not anticipated to
have a material effect on operations at Global's European assets in Poland and Italy.

In 2002, Power announced a voluntary agreement that calls for a December 31, 2005 goal of
reducing the annual average CO2 emission rate of its New Jersey fossil fuel-fired electric generating
units by 15% below the 1990 average annual CO2 emission rate. Fossil also made a $1.5 million
payment to the NJDEP to assist in the development of landfill gas projects and has agreed to make an
additional payment equal to $1 per ton of CO, emitted greater than the 15% goal, up to $1.5 million, if
that reduction is not achieved.

PSEG joined the EPA Climate Leaders Program in February 2002. On January 13, 2004, PSEG
established a goal of reducing its CO2 emissions intensity by 18% per MWh generated (nuclear
excluded) from 2000 levels by December 31, 2008. The goal would in part be met by re-powering the
Bergen, Linden and Albany plants. PSEG has developed an emission inventory and is currently working
with the EPA Climate Leaders Program to obtain approval of the inventory management plan.

There continues to be a debate within the U.S. over the direction of change in domestic climate
policy. Several states, primarily in the Northeastern U.S., are developing state-specific or regional
legislative initiatives to stimulate CO2 emission reductions in the electric power industry. For example,
New York initiated the Regional Greenhouse Gas Initiative (RGGI) in April 2003 and the NJDEP in
2004 proposed amendments to its regulations governing air pollution control that would designate CO,
as an air contaminant subject to regulation. Currently, in the RGGI, nine Northeastern states are
participating in discussions intended to lead to a regional program to cap CO2 emissions from the
electric power sector in the region. The outcome of this initiative cannot be determined at this time;
however, adoption of stringent CO2 emission reduction requirements in the Northeast could materially
impact Power's operations.

Other Air Pollutants
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The CAA directed the EPA to study potential public health impacts of mercury and nickel hazardous
air pollutants (HAP) emitted from electric utility steam generating units. In December 2000, the EPA
announced its intent to regulate HAP emissions from coal-fired and oil-fired steam units by requiring
Maximum Achievable Control Technology (MACT) standards for these units. The EPA proposed the
MACT standards in December 2003 and expects to promulgate a final rule by March 2005, with
compliance expected by December 2007. PSEG is evaluating the potential impact of these proposed
standards.

The EPA announced in December 2003 its intent to propose alternative rules for addressing
emissions of mercury from electric generating sources. The first alternative proposes to regulate mercury
through the establishment of a MACT standard applicable on a unit-by-unit basis or through a cap-and-
trade program. The MACT standard would establish mercury emission limits for all new and existing
units and reduce nationwide mercury emissions by approximately 29% by December 2007. The second
option requires the EPA to rescind its December 2000 announcement to regulate mercury as a HAP
through a MACT standard and to regulate mercury through a cap-and-trade program to be implemented
by changes to the states' individual SIPs that establish decreasing emission caps in 2010 and 2018. As
part of the December 15, 2003

25

921010344
Vitm



Paee57of422

proposal, the EPA is also proposing to set nickel MACT emission limits for oil-fired electric steam
generating units.

New Jersey and Connecticut have already adopted standards for the reduction of emissions of
mercury from coal-fired electric generating units. The Connecticut legislation requires coal-fired power
plants in Connecticut to achieve either an emissions limit or a 90% mercury removal efficiency through
technology installed to control mercury emissions effective in July 2008. The regulations in New Jersey-
require coal-fired electric generating units in New Jersey to meet certain emission limits or reduce
emissions by 90% by December 15, 2007. Companies that are parties to multi-pollutant reduction
agreements are permitted to postpone such reductions on half of their coal-fired electric generating
capacity until December 15, 2012. Power has a multi-pollutant reduction agreement with the NJDEP as
a result of a consent decree that resolved issues arising out of the PSD and NSR air pollution control
programs at the Hudson, Mercer and Bergen facilities. Substantial uncertainty exists regarding the
feasibility of achieving the reductions in mercury emissions required by the New Jersey regulations and
Connecticut statute; however, the costs of technology believed to be capable of meeting these emissions
limits at Power's coal-fired unit in Connecticut by July 2008 and at its Mercer Station by December 15,
2007 are included in Power's capital expenditure forecast.

Water Pollution Control

The Federal Water Pollution Control Act (FWPCA) prohibits the discharge of pollutants to waters of
the U.S. from point sources, except pursuant to a National Pollutant Discharge Elimination System
(NPDES) permit issued by the EPA or by a state under a federally authorized state program. The
FWPCA authorizes the imposition of technology-based and water quality-based effluent limits to
regulate the discharge of pollutants into surface waters and ground waters. The EPA has delegated
authority to a number of state agencies, including the NJDEP, to administer the NPDES program
through state acts. The New Jersey Water Pollution Control Act (NJWPCA) authorizes the NJDEP to
implement regulations and to administer the NPDES program with EPA oversight, and to issue and
enforce New Jersey Pollutant Discharge Elimination System (NJPDES) permits. Power and Energy
Holdings also have ownership interests in domestic facilities in other jurisdictions that have their own
laws and implement regulations to control discharges to their surface waters and ground waters that
directly govern Power's or Energy Holdings' facilities in these jurisdictions.

The EPA is conducting a rulemaking under FWPCA Section 316(b), which requires that cooling
water intake structures reflect the best technology available (BTA) for minimizing "adverse
environmental impact." Phase I of the rule covering new facilities became effective on January 17, 2002.
None of the projects that Power currently has under construction or in development is subject to the
Phase I rule. The Phase II rule covering large existing power plants became effective on September 7,
2004. The regulations provide the following five alternative methods by which a facility can
demonstrate that it complies with the requirement for BTA for minimizing adverse environmental
impacts associated with cooling water intake structures: (1) reduce flow commensurate with a closed-
cycle system or reduce intake velocity; (2) meet applicable performance standards for reduction of
entrainment and impingement mortality through the use of the existing design, construction, operational
or restoration measures; (3) meet applicable performance standards through a combination of existing
and proposed design, construction, operational or restoration measures; (4) installation of a design and
construction technology specified by the regulation or pre-approved by the agency; and (5) a site-
specific determination that the cost to the facility to meet the performance standards is "significantly
greater" than either (a) the costs that the EPA estimated for that type of facility or (b) the environmental
benefits of complying with the performance standards. Although the rule applies to all of Power's
electric generating units that use surface waters for once-through cooling purposes, the impact of the
rule to Power and the rule's ability to withstand legal challenges cannot be determined at this time. If
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application of the Phase II rules by the states requires the retrofitting of cooling water intake structures
at Power's existing facilities, additional material capital expenditures could be required to modify the
existing plants to enable their continued operations. Several environmental groups, the Attorneys
General of six Northeastern states, the Utility Water Act Group and several of its members, including
Power, are parties to litigation challenging the Phase II rule. The case will be heard in the U.S. Court of
Appeals for the Second Circuit. The states and environmental groups have indicated that they intend to
challenge the use of restoration and other measures to satisfy performance standards as well as a state's
ability to make site-specific determinations based on cost tests. A decision issued in February 2004 by
the Second Circuit in litigation challenging the Phase I rule (new facilities) struck down that rule's
provision allowing for the use of
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restoration measures to satisfy the specified performance standards. An unfavorable decision in the
Phase II litigation could have a material impact on Power's ability to renew its NJPDES permits at its
larger once-through cooled plants without significant upgrades to their existing intake structures and
cooling systems.

PSE&G and Power

Federal Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA) and New Jersey Spill Compensation and Control Act (Spill Act)

CERCLA and the Spill Act authorize Federal and state trustees for natural resources to assess
damages against persons who have discharged a hazardous substance, causing an injury to natural
resources. Pursuant to the Spill Act, the NJDEP requires persons conducting remediation to characterize
injuries to natural resources and to address those injuries through restoration or damages. The NJDEP
adopted regulations concerning site investigation and remediation that require an ecological evaluation
of potential damages to natural resources in connection with an environmental investigation of
contaminated sites. In 2003, the NJDEP issued a policy directive memorializing its efforts to recover
natural resource damages and its intent to continue to pursue the recovery of natural resource damages.
The NJDEP also issued guidance to assist parties in calculating their natural resource damage liability
for settlement purposes, but has stated that those calculations are applicable only for those parties that
volunteer to settle a claim for natural resource damages before a claim is asserted by the NJDEP.
PSE&G and Power cannot assess the magnitude of the potential financial impact of this regulatory
change. See Note 14. Commitments and Contingent Liabilities of the Notes for additional information.

Because of the nature of PSE&G's and Power's respective businesses, including the production and
delivery of electricity, the distribution of gas and, formerly, the manufacture of gas, various by-products
and substances are or were produced or handled that contain constituents classified by Federal and state
authorities as hazardous. For discussions of these hazardous substance issues and a discussion of
potential liability for remedial action regarding the Passaic River, see Note 14. Commitments and
Contingent Liabilities of the Notes. For a discussion of remediation/clean-up actions involving PSE&G
and Power, see Item 3. Legal Proceedings.

Uranium Enrichment Decontamination and Decommissioning Fund

In accordance with the Energy Policy Act, domestic entities that own nuclear generating stations are
required to pay into a decontamination and decommissioning fund, based on their past purchases of U.S.
government enrichment services. Since these amounts are being collected from PSE&G's customers
over a period of 15 years, this obligation remained with PSE&G following the generation asset transfer
to Power in 2000. PSE&G's obligation for the nuclear generating stations in which it had an interest was
$75 million (adjusted for inflation). As of December 31, 2004, PSE&G had paid $64 million, resulting
in a balance due of $11 million. As of December 31, 2004, Power also had a balance due of
approximately $2 million, which related to interests in certain nuclear units it purchased. These amounts
are payable to the DOE in annual installments through October 2006.

PSE&G and Power

Permit Renewals

In June 2001, the NJDEP issued a renewed NJPDES permit for Salem, expiring in July 2006,
allowing for the continued operation of Salem with its existing cooling water system. A renewal
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application prepared in accordance with the new Phase II 316(b) rule will be filed by February' 1, 2006.
Recently published regulations pursuant to Section 316(b) of the FWPCA require existing facilities,
including Salem, to demonstrate that their cooling water intake structures reflect the BTA for
minimizing adverse environmental impact through one of several options including the reduction of
cooling water intake commensurate with' closed cycle cooling. For additional information, see
Environmental Matters—Water Pollution Control. The NJDEP, in anticipation of the company's
application to renew the permit for Salem, has advised PSEG that it strongly recommends that cooling
water intake flow at the Salem facility be reduced commensurate with closed cycle cooling. The
installation of structures at the Salem facility to reduce cooling water intake flow commensurate with
closed cycle cooling would result in material costs of compliance for Power. Power is
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evaluating its ability to demonstrate compliance with the new Phase II 316(b) rule through all applicable
options available under the new rule.

The consultant hired by the NJDEP to review the NJPDES permit renewal application and studies
filed in the 1980s for the Hudson generating station recommended that the Hudson generating station be
retrofitted to operate with closed cycle cooling to address alleged adverse impacts associated with the
thermal discharge and intake structure. Power proposed certain modifications to the intake structure in
filings with the NJDEP in 1998. In the fourth quarter of 2004, Power received a modified NJPDES
permit for its Hudson generating station that required the modification to the intake structures that
Power had proposed consistent with the timing of upgrades of air pollution control technology pursuant
to the consent decree that resolved issues related to NSR and PSD for Hudson Unit 2, but did not require
Power to retrofit the station to operate with closed cycle cooling.

The NJDEP has advised Power that it is reviewing a NJPDES permit renewal application and recent
studies for the Mercer station and, in connection with these filings, will be re-examining the effects of
the Mercer station's cooling water system pursuant to FWPCA. Power cannot predict the timing and/or
outcome of NJDEP's review. An unfavorable outcome could require significant modifications to the
Mercer station's cooling water system at material cost.

Title V Operating Permits

Title V of the CAA and Sub-Chapter 22 of the New Jersey Administrative Code require that certain
air emissions sources obtain Operating Permits issued by NJDEP. All Power generating facilities are
required to be included in Title V Operating Permits. The costs of compliance associated with any new
requirements imposed by these permits are not known at this time, but may be material.

Nuclear Fuel Disposal

For a discussion of nuclear fuel disposal, see Note 14. Commitments and Contingent Liabilities of
the Notes.

Low Level Radioactive Waste (LLRW)

As a by-product of their operations, nuclear generation units produce LLRW. Such wastes include
paper, plastics, protective clothing, water purification materials and other materials. LLRW materials are
accumulated on site and disposed of at licensed permanent disposal facilities. New Jersey, Connecticut
and South Carolina have formed the Atlantic Compact, which gives New Jersey nuclear generators,
including Power, continued access to the Barnwell LLRW disposal facility which is owned by South
Carolina. Power believes that the Atlantic Compact will provide for adequate LLRW disposal for Salem
and Hope Creek through the end of their current licenses, although no assurances can be given. Both
Power and Exelon have on-site LLRW storage facilities for Salem, Hope Creek and Peach Bottom,
which have the capacity for at least five years of temporary storage for each facility.

PSE&G

MGP Remediation Program

For information regarding PSE&G's MGP Remediation Program, see Note 14. Commitments and
Contingent Liabilities of the Notes.
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ITEM 2. PROPERTIES

PSEG and Services

PSEG does not own any property. All property is owned by PSEG's subsidiaries.

Services leases substantially all of a 25-story office tower for PSEG's corporate headquarters at 80
Park Plaza, Newark, New Jersey, together with an adjoining three-story building. In addition, the
Maplewood Test Services in Maplewood, New Jersey was transferred to Services from Power in
January 2004.

PSE&G

PSE&G's First and Refunding Mortgage (Mortgage), securing the bonds issued thereunder,
constitutes a direct first mortgage lien on substantially all of PSE&G's property.

PSE&G's electric lines and gas mains are located over or under public highways, streets, alleys or
lands, except where they are located over or under property owned by PSE&G or occupied by it under
easements or other rights. These easements and other rights are deemed by PSE&G to be adequate for
the purposes for which they are being used.

PSE&G believes that it maintains adequate insurance coverage against loss or damage to its
principal properties, subject to certain exceptions, to the extent such property is usually insured and
insurance is available at a reasonable cost.

Electric Transmission and Distribution Properties

As of December 31, 2004, PSE&G's transmission and distribution system included approximately
21,735 circuit miles, of which approximately 7,754 circuit miles were underground, and approximately
757,646 poles, of which approximately 525,872 poles were jointly-owned. Approximately 99% of this
property is located in New Jersey.

In addition, as of December 31, 2004, PSE&G owned five electric distribution headquarters and four
subheadquarters in four operating divisions, all located in New Jersey.

Gas Distribution Properties

As of December 31, 2004, the daily gas capacity of PSE&G's 100%-owned peaking facilities (the
maximum daily gas delivery available during the three peak winter months) consisted of liquid
petroleum air gas (LPG) and liquefied natural gas (LNG) and aggregated 2,973,000 therms
(approximately 2,886,000 cubic feet on an equivalent basis of 1,030 Btu/cubic foot) as shown in the
following table:

Daily Capacity
Plant Location (Therms)

Burlington LNG Burlington, NJ 773,000
Camden LPG Camden, NJ 280,000
Central LPG Edison Twp., NJ 960,000
Harrison LPG Harrison, NJ 960,000
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Total 2,973,000

As of December 31, 2004, PSE&G owned and operated approximately 17,064 miles of gas mains,
owned 12 gas distribution headquarters and two subheadquarters, all in two operating regions located in
New Jersey and owned one meter shop in New Jersey serving all such areas. In addition, PSE&G
operated 61 natural gas metering or regulating stations, all located in New Jersey, of which 28 were
located on land owned by customers or natural gas pipeline suppliers and were operated under lease,
easement or other similar arrangement. In some instances, the pipeline companies owned portions of the
metering and regulating facilities.

Office Buildings and Facilities

PSE&G rents office space from Services as its headquarters in Newark, New Jersey. PSE&G also
leases office space at various locations throughout New Jersey for district offices and offices for various
corporate
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groups and services. PSE&G also owns various other sites for training, testing, parking, records storage,
research, repair and maintenance, warehouse facilities and for other purposes related to its business.

In addition to the facilities discussed above, as of December 31, 2004, PSE&G owned 41 switching
stations in New Jersey with an aggregate installed capacity of 21,203 megavolt-amperes and 242
substations with an aggregate installed capacity of 7,652 megavolt-amperes. In addition, four substations
in New Jersey having an aggregate installed capacity of 109 megavolt-amperes were operated on leased
property.

Power

Power rents office space from Services as its headquarters in Newark, New Jersey. Other leased
properties include office, warehouse, classroom and storage space, primarily located in New Jersey.
Power also owns the Central Maintenance Shop at Sewaren, New Jersey.

Power has a 57.41% ownership interest in approximately 13,000 acres in the Delaware River Estuary
region to satisfy the condition of the NJPDES permit issued for Salem. Power also owns several other
facilities, including the on site Nuclear Administration and Processing Center buildings.

Power has a 13.91% ownership interest in the 650-acre Merrill Creek Reservoir in Warren County,
New Jersey and approximately 2,158 acres of land surrounding the reservoir. The reservoir was
constructed to store water for release to the Delaware River during periods of low flow. Merrill Creek is
jointly-owned by seven companies that have generation facilities along the Delaware River or its
tributaries and use the river water in their operations.

Power believes that it maintains adequate insurance coverage against loss or damage to its plants and
properties, subject to certain exceptions, to the extent such property is usually insured and insurance is
available at a reasonable cost. For a discussion of nuclear insurance, see Note 14. Commitments and
Contingent Liabilities of the Notes.
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As of December 31, 2004,
in the following table:

Power's share of installed generating capacity was 14,607 MW. as shown

OPERATING POWER PLANTS

Name

Steam:

Hudson

Mercer

Sewaren

Lmden(F)
Keystone(A)(B)
Conemaugh(A)(B)

Kearny

Albany(F)
Bridgeport Harbor

New Haven Harbor

Total Steam

Nuclear:
Hope Creek(G)
Salem 1 & 2(A)(G)
Peach Bottom 2 & 3(A)(C)

Total Nuclear

Combined Cycle:

Bergen

Lawrenceburg

Waterford

Total Combined Cycle

Combustion Turbine:
Essex
Edison

Keamy
Burlington

Linden
Mercer

Sewaren

Location

NJ

NJ

NJ

NJ
PA
PA

NJ

NY
CT

CT

NJ
NJ
PA

NJ

IN

OH

NJ
NJ
NJ
NJ
NJ
NJ
NJ

Total
Capacity

(MW)

991

648

453

430
1,700
1,700

300

376
503

448

7,549

1,049
2,304
2,224

5,577

1,221

1,096

821

3,138

617
504
443
557
324
129
129

%
Owned

100%

100%

100%

100%
23%
23%

100%

100%
100%

100%

100%
57%
50%

100%

100%

100%

100%
100%
100%
100%
100%
100%
100%

Owned
Capacity

(MW)'

991

648

453

430
388
382

300

376
503

448

4,919

1,049
1,323
1,112

3,484

1,221

1,096

821

3,138

617
504
443
557
324
129
129

Principal
Fuels
Used

Coal/Gas

Coal/Gas

Gas/Oil

Oil
Coal
Coal

Oil

Gas/Oil
Coal/Oil

Oil/Gas

Nuclear
Nuclear
Nuclear

Gas/Oil

Gas

Gas

Gas/Oil
Gas/Oil

Gas/Oil
Gas/Oil

Gas/Oil
Oil
Oil

Mission

Load
Following
Load
Following
Load
Following
Load
Following
Base Load
Base Load
Load
Following
Load
Following
Base Load
Load
Following

Base Load
Base Load
Base Load

Load
Following
Load
Following
Load
Following

Peaking
Peaking

Peaking
Peaking

Peaking
Peaking
Peaking
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Bayonne
Bergen
National Park
Kearny
Linden(F)
Salem(A)
Bridgeport Harbor

Total Combustion Turbine

NJ
NJ
NJ
NJ
NJ
NJ
CT

42
21
21
21
21
38
10

2,877

100%
100%
100%
100%
57%

100%

42
21
21
21
21
22
10

2,861

Oil
Gas

Oil
Gas

Gas/Oil
Oil

Oil

Peaking
Peaking
Peaking
Peaking
Peaking
Peaking
Peaking

Internal Combustion:
Conemaugh(A)(B)
Keystone(A)(B)

Total Internal Combustion

PA
PA

11
11

22

23%

23%

Oil
Oil

Peaking
Peaking

Pumped Storage:
Yards Creek(A)(D)(E)

Total Operating Generation
Plants

NJ 400

19,563

50% 200

14,607

Peaking

(A)Power's share of jointly-owned facility.
(B) Operated by Reliant Energy.
(C) Operated by Exelon Generation.
(D)Operated by JCP&L.
(E) Excludes energy for pumping and synchronous condensers.
(F) These assets are scheduled for retirement within the next five years, partially dependent upon new

generation going into service discussed below.
(G)Pursuant to the Nuclear OSC, operations of these facilities were transferred from Power to Exelon

Generation on January 17, 2005. See Item 1. Business—Power—Nuclear.
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As of December 31. 2004, Power had generating capacity in construction or advanced development,
as shown in the following table:

POWER PLANTS IN CONSTRUCTION OR ADVANCED DEVELOPMENT

Total Owned Principal Scheduled

Name

Combined Cvcle:
Bethlehem

Linden

Location

NY
NJ

capacity
(MW)"

763
1,220

Vo

Owned

100%
100%

capacity
(MW)

763
1,220

r ueis
Used

Gas
Gas

in service
Date

2005

2006

Total Construction

Nuclear Uprates

Total Advanced Development

1,983

NJ/PA 185 Various

185

1,983
^^^^H

162 Nuclear

162

2005-2008

Projected Capacity
Total Owned Operating Generation Plants
Under Construction
Advanced Development
Less: Planned Retirements

Projected Capacity

Total
Owned

Capacity
(MW)

14,607
1,983

162
(827)

15,925

Energy Holdings

Energy Holdings rents office space from Services as its headquarters in Newark, New Jersey.

Energy Holdings believes that it maintains adequate insurance coverage for properties in which its
subsidiaries have an equity interest, subject to certain exceptions, to the extent such property is usually
insured and insurance is available at a reasonable cost.
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Global has invested in the following generation facilities that were in operation as of December 31.
2004:

OPERATING POWER PLANTS

Name

United States
Texas Independent Energy, L.P. (TIE)

Guadalupe Power Partners, L.P. (Guadalupe)
Odessa-Ector Power Partners, L.P. (Odessa)

Total TIE
Kalaeloa Partners L.P. (Kalaeloa)
GWF Power Systems, L.P. (GWF)

Bay Area I
Bay Area II
Bay Area III
Bay Area IV
Bay Area V

Total GWF
Hanford L.P. (Hanford)
Thermal Energy Development Partnership L.P.

(Tracy)
GWF Energy LLC (GWF Energy)

Hanford— Peaker Plant
Henrietta — Peaker Plant
Tracy — Peaker Plant

Total GWF Energy

SEGS III
Bridgewater
Conemaugh

Location

TX
TX

HI

CA
CA
CA
CA
CA

CA

CA

CA
CA
CA

CA
NH

PA

Total
Capacity

(MW)

1,000
1,000

2,000
209

21
21
21
21
21

105
27

21

95
97

171

363
30
16
15

%
Owned

100%
100%

50%

50%
50%
50%
50%
50%

50%

35%

60%
60%
60%

9%
40%
50%

Owned
Capacity

(MW)

1,000
1,000

2,000
105

10
10
10
10
10

50
14

7

57
58

103

218
3
6
8

Principal
Fuels
Used

Natural gas
Natural gas

Oil

Petroleum coke
Petroleum coke
Petroleum coke
Petroleum coke
Petroleum coke

Petroleum coke

Biomass

Natural gas
Natural gas
Natural gas

Solar
Biomass

Hydro

Total United States

International

PPN Power Generating Company Limited (PPN)
Prisma

Crotone
Bando D'Argenta I
Strongoli

Total Prisma
Electroandes S.A. (Electroandes)
Skawina CHP Plant (Skawina)
Elektrocieplownia Chorzow Sp. Z o.o. (ELCHO)
Turboven

India

2,786 2,411

Naphtha/Natural
330 20% 66 gas

Italy
Italy
Italy

Peru
Poland
Poland

20
20
40

80
183
590
220

25%
50%
25%

100%
75%
90%

5
10
10

25
183
439
198

Biomass
Biomass
Biomass

Hydro
Coal
Coal
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Maracay
Cagua

Total Turboven
Turbogeneradores de Maracay (TGM)
Dhofar Power Company S.A.O.C. (Dhofar Power)
SAESA Group

Total International

Total Operating Power Plants

Venezuela
Venezuela

Venezuela
Oman
Chile

60
60

120
40

240
72

1,875

4,661

50%
50%

9%
81%

100%

30
30

60
4

194
72

1,241

3,652

Natural gas
Natural gas

Natural gas
Natural gas
Oil/Hydro/Wind
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As of December 31, 2004, Global had invested in the following generation facilities that were in
construction or advanced development:

POWER PLANTS IN CONSTRUCTION

Name Location

Total
Capacity

(MW)" Owned

Construction

SAESA Group
Advanced Development
Electroandes

Total Projected Capacity

Owned
Capacity

(MW)"
Principal

Fuels Used

Scheduled
In

Service
Date

Chile

Peru

43

35

4,739

100%

100%

43

35

3,730

Natural
Gas/Diesel

Hydro

2005

2007

Domestic Generation In Operation

TIE

Global had a 50% interest in TIE through its joint venture with TECO Energy Inc. (TECO). In June
2004, Global signed an agreement to acquire all of TECO's equity interest in TIE for less than $1
million. With this purchase, Global owns 100% of TIE and consolidated this investment effective July 1,
2004. TIE owns and operates two electric generation facilities, one in Guadalupe County in south central
Texas (Guadalupe) and one in Odessa in western Texas (Odessa).

In 2003, TIE entered into an asset management agreement that provides greater access to the energy
and gas marketplace. Approximately 55% and 57% of the total peak capacity for the Guadalupe and
Odessa plants, respectively, for 2005 have been sold via bilateral PPAs. Any remaining uncommitted
output is sold in the Texas spot market. Guadalupe and Odessa continue to enter into forward contracts
on an ongoing basis.

Kalaeloa

Global's 50% partner in Kalaeloa is a power fund managed by Harbert Power Corporation (Harbert).
All of the electricity generated by the Kalaeloa power plant is sold to the Hawaiian Electric Company,
Inc. (HECO) under a PPA expiring in May 2016. Under a steam purchase and sale agreement expiring
in May 2016, the Kalaeloa power plant supplies steam to the adjacent Tesoro refinery. The primary fuel,
low sulfur fuel oil, is provided from the adjacent Tesoro refinery under a long-term all requirements
contract. The refinery is interconnected to the power plant by a pipeline and preconditions the fuel oil
prior to delivery. Back-up fuel supply is provided by HECO.

The two combustion turbines of Kalaeloa were upgraded in 2004 resulting in both an increase in the
net plant output by approximately 20 MW and an improvement in the efficiency of consuming fuel. As a
result of the upgrades, Kalaeloa and HECO entered into two amendments to the PPA. The amendments
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will be effective upon final approval from the Public Utility Commission of the State of Hawaii. If
approved, the amendments could increase Kalaeloa firm capacity and associated energy sales to HECO
from 180 MW to 209 MW, or a lesser amount as actually demonstrated.

GWF and Hanford

Global and Harbert each own 50% of GWF. PPAs for the five GWF Bay Area plants' net output are
in place with Pacific Gas and Electric Company (PG&E) ending in 2020 and 2021. GWF acquires the
petroleum coke used to fuel its plants through contracts with two local oil refineries with price and
minimum volumes being negotiated annually. Three of the five GWF plants have been modified to burn
a wider variety of petroleum coke products to mitigate fuel supply and pricing risk.

Global and Harbert each own 50% of Hanford. A PPA for the plant's net output is in place with
PG&E ending in August 2011. Hanford acquires its petroleum coke from a refinery whose previously
scheduled October 2004 closing has been extended to March 2005 to enable the current owner to find a
buyer for the refinery. The sale of the refinery is now expected to close in the first quarter of 2005
subject to all required
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regulator)' approvals. During 2004. Hanford tested the quality and firing characteristics of alternate
sourced delayed petroleum coke and applied for permit modifications, which are under review, to be in
position to transition to a new fuel supply, if necessary.

Hanford, Henrietta and Tracy Peaker Plants

GWF Energy, which is 60% owned by Global and 40% owned by Harbinger GWF LLC
(Harbinger), an affiliate of Harbert, owns and operates three peaker plants in California. Global had
owned approximately 75% of GWF Energy, but was required under an arbitration panel's finding to sell
a 14.9% interest to Harbinger for approximately $14 million (approximate book value) in February
2004. The output of these plants is sold under a PPA with the California Department of Water Resources
(DWR) with maturities in 2011 and 2012. DWR has the right to schedule energy and/or reserve capacity
from each unit of the three plants for a maximum of 2,000 hours each year. Energy and capacity not
scheduled by the DWR is available for sale by GWF Energy. GWF Energy obtains the natural gas used
to fuel its plants from the spot market on a non-firm basis, with DWR taking the price and availability
risk.

International Generation in Operation

India

PPN

Global owns a 20% interest in PPN located in Tamil Nadu, India. Global's partners include
Marubeni Corporation, with a 26% interest, El Paso Energy Corporation, with a 26% interest, and the
Apollo Infrastructure Company Ltd., with a 28% interest. PPN has entered into a PPA for the sale of
100% of its output to the State Electricity Board of Tamil Nadu (TNEB) for 30 years, with an agreement
to take-or-pay equal to a plant load factor of at least 68.5%. TNEB has not made full payment to PPN
for the purchase of energy under the contract. For a discussion of the TNEB's failure to meet its
obligations under this PPA, see Item 3. Legal Proceedings.

Oman

Dhofar Power

In March 2001, Global, through Dhofar Power, signed a 20-year concession with the Government of
Oman to privatize the electric system of the city of Salalah. A consortium led by Global (81%
ownership) and several major Omani investment groups own Dhofar Power. Dhofar Power achieved
commercial operation in May 2003. As required under the concession agreement, 35% of Dhofar
Power's shares will be made available through a public offering on the Oman stock exchange in 2005.
See Note 14. Commitments and Contingent Liabilities of the Notes for additional discussions regarding
contractual disputes between Dhofar Power and the Government of Oman.

Peru

Electroandes

Electroandes' main assets include four hydroelectric facilities with a combined installed capacity of
183 MW and 437 miles of transmission lines located in the central Andean region east of Lima. In
addition, Electroandes is in the process of developing a 35 MW expansion to an existing station. In

921010361
ViH-ti'/AiniM,, t-^^ r,™,/ A rf*V^i•<,o^laAr*r,~•/Ar,^~lQ^ ATJ /AAAAACAI 1 '



Page 74 of 422

2004. 98% of Electroandes' revenues were obtained through various PPAs expiring between 2005 and
2008.'

Venezuela

Turboven

The facilities in Cagua and Maracay are owned and operated by Turboven. an entity which is jointly-
owned by Global and Corporacion Industrial de Energia (CIE). PPAs expiring between 2006 and 2011
have been entered into for the sale of approximately 40% of the output of Maracay and Cagua to various
industrial customers. The PPAs are structured to provide energy only with minimum take provisions.
Fuel
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costs are passed through directly to customers and the energy tariffs are calculated in U.S. Dollars and
paid in local currency.

TGM

Global has a 9% indirect interest in TGM through a partnership with CIE. TGM sells all of the
energy produced under a PPA with Manufacturas del Papel (MANPA), a paper manufacturing concern
located in Maracay. MANPA and CIE have common controlling shareholders.

Poland

ELCHO

Global has 90% ownership in ELCHO, a company that has developed a combined thermal energy
and power generation plant located in the city of Chorzow, Poland that began operation in the fourth
quarter of 2003. ELCHO also owns an older, smaller combined heat and power plant that was retired in
2004. ELCHO has a 20-year PPA with Polskie Sieci Elektroenergetyczne SA (PSE), the Polish
government power grid company. In addition to the PPA, ELCHO has contracts with local distribution
companies to provide hot water. Approximately 80% of ELCHO's revenues are derived from the PPA
and 20% from the thermal business. A portion of the PPA is indexed to U.S. Dollars to support the
portion of ELCHO's non-recourse project financing that is in U.S. Dollars. The remainder of the PPA is
in Polish Zlotys. For additional information related to ELCHO, see Item 3. Legal Proceedings.

Skawina

During 2002, Global acquired a 50% interest in Skawina, a combined thermal energy and power
generation plant in Poland. In accordance with the purchase agreement, Global purchased additional
shares from Skawina's employees to increase its equity interest in Skawina to approximately 63% in
August 2003 and 75% in September 2004. Skawina supplies electricity to several electric distribution
companies and heat mainly to the city of Krakow under one-year contracts consistent with current
practice in Poland.

Electric Distribution Facilities

Global has invested in the following major distribution facilities:

Global's
Number of Ownership

Name Location Customers Interest

RGE Brazil 1,070,000 32%
Chilquinta Chile 509,000 50%
SAESA Group Chile 571,000 100%
LDS Peru 750,000 38%

Total 2,900,000

As part of Dhofar Power's concession, Global also operates a small distribution facility serving
approximately 40,000 customers.
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Brazil

RGB

Global owns a 32% equity interest in RGE. Global is the named operator for the system. A
shareholders' agreement establishes corporate governance, voting rights and key financial provisions.
Global has veto rights over certain actions, including approval of the annual budget and financing plan,
appointment of executive officers, significant investments or acquisitions, sale or encumbrance of assets,
establishment of guarantees, amendment of the by-laws of the company and dividend policies. Day-to-
day operations are the responsibility of RGE's management, subject to shareholder oversight. During
2001, VBC Energia and Previ transferred their shares to Companhia Paulista de Forcae Luz (CPFL). an
electric distribution company in which VBC Energia and Previ collectively own a majority interest.
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RGE operates under a territorial concession agreement ending in 2027. Under a new regulation
passed in 2004, the concession is exclusive and only large consumers have the right to choose another
provider of energy or to self-generate. Global does not believe this represents a material threat to the
profitability of the distribution system in Brazil since the tariff structure provides the distribution system
the opportunity to recover all costs associated with distribution service plus a return. In 2002, RGE
secured its energy supply through a 12-year contract signed with Tractebel, a European generation
company, which covers all its actual capacity not covered by other existing contracts. Of RGE's existing
contracts, only one is denominated in U.S. Dollars. This contract represents 20% of RGE's current
needs.

For additional information related to RGE, see Item 1. Business—Regulatory Issues and Item 3.
Legal Proceedings.

Chile and Peru

Chilquinta and LDS

Global together with its partner, Sempra Energy (Sempra), own 99.99% of the shares of Chilquinta,
an energy distribution company with numerous energy holdings, based in Valparaiso, Chile. Global's
interest is 50% of this aggregate. Following the sale in 2004 of 12% of shares of LDS to the public,
Global and Sempra own 75.9% of LDS, an electric distribution company located in Lima, Peru. As part
of the Chilquinta and LDS investments, Global and Sempra also own Tecnored and Tecsur, located in
Chile and Peru, respectively. These companies provide procurement and contracting services to
Chilquinta, LDS and others.

As equal partners, Global and Sempra share in the management of Chilquinta and LDS. However,
Sempra has assumed lead operational responsibilities at Chilquinta, while Global has assumed lead
operational responsibilities at LDS. The shareholders' agreement provides for important veto rights over
major partnership decisions including dividend policy, budget approvals, management appointments and
indebtedness.

Chilquinta operates under a non-exclusive perpetual franchise within Chile's Region V which is
located just north and west of Santiago. Global believes that direct competition for distribution
customers would be uneconomical for potential competitors. LDS operates under an exclusive, perpetual
franchise in the southern portion of the city of Lima and in an area just south of the city along the coast
serving a population of approximately 3.2 million. Both Chilquinta and LDS purchase energy for
distribution from generators in their respective markets on a contract basis. For additional information
related to Chilquinta and LDS, see Item 1. Business—Regulatory Issues.

SAESA Group

Global owns a 99.98% equity interest in SAESA, 98.36% of Empresa Electrica de la Frontera S.A.
(Frontel) and 100% of PSEG Generacion y Energia Chile Limitada (Generacion), collectively known
together with subsidiaries of SAESA as the SAESA Group. The SAESA Group consists of four
distribution companies and one transmission company that provide electric service to 390 cities and
towns over 900 miles in southern Chile and a generating company. The SAESA Group has 72 MW of
installed generating capacity in operation (52 MW oil-fired, 18 MW hydro and 2 MW wind) and an
additional 43 MW of natural gas-fired peaker capacity under construction. The transmission company,
Sistema de Transmision del Sur S.A. (STS), provides transmission services to electric generation
facilities that have PPAs with distributors in Regions VIII, IX and X and has installed transformation
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capacity of 816 megavolt-amperes.

SAESA also owns a 50% interest in an Argentine distribution company, Empresa de Energia Rio
Negro S.A. (EDERSA), which provides generation, transmission and distribution services to
approximately 147.000 customers in the Province of Rio Negro.

The Chilean members of the SAESA Group are organized and administered according to a
centralized administrative structure designed to maximize operational synergies. In Argentina, EDERSA
has its own independent administrative structure. For additional information related to the SAESA
Group, see Item 1. Business—Regulatory Issues.
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ITEM 3. LEGAL PROCEEDINGS

PSE&G

On November 15, 2001, Consolidated Edison Company of New York, Inc. (Con Edison) filed a
complaint against PSE&G with the FERC asserting that PSE&G had breached agreements covering
1,000 MW of transmission. PSE&G denied the allegations set forth in the complaint. An Initial Decision
issued by an ALJ in April 2002 upheld PSE&G's claim that the contracts do not require the provision of
"firm" transmission service to Con Edison but also accepted Con Edison's contentions that PSE&G was
obligated to provide service to Con Edison utilizing all the facilities comprising its electrical system
including generation facilities and that PSE&G was financially responsible for "out-of-merit," i.e.,
above-market, generation costs needed to effectuate the desired power flows. On December 9, 2002,
FERC issued an order modifying the Initial Decision by finding that only 600 MW of the total 1,000
MW power transfers is required to be supported by out-of-merit generation. FERC also made a number
of other findings, on a preliminary basis, including favorable findings to PSE&G that power transfers
should be measured on a "net" basis that considers the impacts of third-party transactions and that
PSE&G's obligations should be reduced to the extent that Con Edison has impaired PSE&G's ability to
perform under the contracts. FERC remanded a number of issues to the ALJ for additional hearings,
mainly related to the development of protocols to implement the findings of the December 9, 2002
order. In addition, issues related to Phase II of the complaint involving the past administration of the
contracts and a claim that PSE&G improperly benefited from the purchase of hedging contracts in New
York, were also referred to the ALJ. The ALJ issued an Initial Decision on the Phase II issues on
June 11, 2003 and on August 2, 2004 FERC issued its decision on Phase II issues. Those decisions were
largely favorable to PSE&G; however, PSE&G did seek rehearing as to certain issues as did Con
Edison. Those rehearing applications are currently pending. The August 2, 2004 order required that
PJM, NYISO, Con Edison and PSE&G meet for the purpose of developing operational protocols to
implement FERC's directives. Several meetings have occurred, including meetings before the ALJ, in an
attempt to agree upon protocols. On February 18, 2005, NYISO, PJM and PSE&G submitted a joint
compliance filing pursuant to the FERC's August 2, 2004 decision. Comments on the filing are due
March 11,2005.

Power

Hudson and Mercer Generation Stations

During 1997 and 1998, approximately 150,000 tons of fly ash generated by the Hudson and Mercer
generating stations was taken by an ash marketer, with whom Power then worked, and sold to the owner
and operator of a clay mine. The operator of the clay mine used the fly ash as fill material to return the
mine site to grade, without obtaining the necessary approvals from the NJDEP. Upon discovery of this
use, Power terminated the services of this ash marketer and initiated discussions with the NJDEP for the
appropriate regulatory approvals to allow this material to remain at the site. The NJDEP has approved a
closure plan for the site that features a clay cap and other engineering controls to ensure that the ash is
isolated from the environment. The cost of resolving this matter will depend upon the results of
negotiations with the property owner and the ash marketer. Although the precise extent of liability is not
currently estimable, it is not expected to be material.

Kearny Generation Station

A preliminary review of possible mercury contamination at the Kearny station concluded that
additional studies and investigations are required. A Remedial Investigation (RI) was conducted and a
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report was submitted to the NJDEP in 1997. This report is currently under technical review. The Rl
report found that the mercury at the site is stable and immobile and should be addressed at the time the
Kearny station is retired.
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Energy Holdings

Texas

The Public Utility Commission of Texas (PUCT) instituted an investigation regarding certain price
spikes in the Electric Reliability Council of Texas (ERGOT) Balancing Energy Service (BES) market
and ancillary services market that occurred during extreme weather conditions on February 24-26, 2003,
to determine whether any market manipulation occurred and whether any existing protocols need to be
revised. On those days, during several trading periods, prices in the ERCOT balancing energy market
cleared near the SI,000 per MWh ERCOT price cap. As part of the PUCT investigation, TIE and its two
operating subsidiaries, Guadalupe and Odessa, along with the other market participants, were requested
to provide certain information to the PUCT relating to their bids during this period. TIE, Guadalupe and
Odessa supplied all the requested information and believe such information demonstrates that
Guadalupe's and Odessa's bidding activities were consistent with ERCOT protocols.

The PUCT issued an order in May 2003 directing ERCOT to implement certain changes to the BES
market to mitigate the affects of potential future price spikes. These changes have been implemented.
Global believes that the new protocols will have minimal financial impact on Guadalupe and Odessa.

On July 7, 2003, Texas Commercial Energy LLC (TCE) filed suit against the three major electric
utilities in Texas, certain wholesale power generators, their related affiliated retail electric providers and
certain qualified scheduling entities, as well as ERCOT, in its function as the ISO for the Texas energy
market. The action filed in the U.S. District Court for the Southern District of Texas, Civil Action
No. C-03-249, alleges price-fixing, predatory pricing and certain common law claims. Automated Power
Exchange, Inc. (APX), a named defendant, acted as agent and submitted bids on behalf of Guadalupe
and Odessa, as well as several other generators in the ERCOT balancing energy market. APX has
submitted a demand for indemnification from Guadalupe and Odessa. On February 3, 2004, TCE
amended its complaint and named TIE, Guadalupe and Odessa and others as additional defendants. On
May 20, 2004, the U.S. District Court granted the defendants' motion to dismiss the state and federal
antitrust claims. All collateral claims were to be held in abatement pending an appeal of the ruling to the
Fifth Circuit Court of Appeals. On July 19, 2004, TCE filed a Notice of Appeal, and the parties
subsequently filed briefs and reply briefs. Global continues to believe there are valid defenses to TCE's
claims which will be vigorously asserted.

On February 18, 2005, Utility Choice L.P., and Cirro Group Inc. filed suit against many of the same
defendants in the TCE suit, including TIE based on facts similar to those alleged in the TCE litigation.
The new action, filed in the U.S. District Court for the Southern Division of Texas also alleges price-
fixing, predatory pricing and various other claims. Global believes there are valid defenses to these
claims which will be vigorously asserted.

Poland

ELCHO

Global has an approximate 90% ownership interest in ELCHO, which owns a combined power
generation and thermal energy plant in Poland. ELCHO has a contract with a local distribution company
for the delivery of heat to Chorzow and three other towns, which represents approximately 20% of
ELCHO's business. The local heat distribution company is under bankruptcy protection as of June 30,
2004. The bankruptcy of this customer caused a default under ELCHO's bank agreements, which are
non-recourse to Global and Energy Holdings. A waiver has been obtained from ELCHO's lenders which
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Global will seek to extend, as appropriate. ELCHO's net receivable from the local distribution company
is approximately $7 million. Payments are currently being made and the receivable has not increased.
Although Global believes that the receivable will be recoverable and that there will not be a material
adverse impact on its financial position, results of operations or cash flows as a result of this matter, no
assurances can be given.

In a separate matter, ELCHO has a 20-year PPA with the Polish government's power grid company.
The Polish government has embarked on a process with the intention of terminating all of the more than
30 long-term PPAs it has with energy suppliers. The Polish government has expressed its intention to
compensate each entity whose contract is terminated with monies raised by the government by
securitizing a charge that will be passed on to ratepayers. In 2003, the Polish government informally
proposed compensation that Global did not believe to be adequate. Global has been holding discussions
with the Polish government with the objective of ensuring that any settlement is financially neutral to
ELCHO. There have been recent fundamental changes to the proposed policy to terminate long-term
contracts. Such changes may include making it optional for PPA owners to participate in the termination
scheme. The risks and benefits to opting in or out of such a program cannot be fully analyzed with
information available at this time. Inadequate compensation could lead to lower future revenues and
earnings and could have a material adverse impact on Global's financial position, results of operations or
cash flows.
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India

Global has a 20% ownership interest in PPN, which sells its output under a long-term PPA with the
TNEB. TNEB has not made full payment to PPN for the purchase of energy under the PPA and the total
receivable as of December 31, 2004 was approximately $110 million. The project ran on a limited basis
during the fourth quarter of 2004, primarily due to the high cost of naphtha fuel and resulting low
ranking on the merit order dispatch list. The past due receivable as of December 31, 2004 was
approximately $27 million, net of a $66 million reserve. If TNEB continues to fail to make required
payments under the PPA, PPN may have liquidity problems. On March 26, 2004, Global and one of its
partners in PPN, El Paso Energy Corporation, filed a notice of arbitration on behalf of PPN against
TNEB under the arbitration clause of the PPA, asserting that they have the right as minority
shareholders to protect the contractual rights of PPN where PPN has failed to exercise those rights itself.
In response, PPN filed a petition for an anti-suit injunction against the arbitration. Global successfully
defended against the petition in two lower courts. PPN has filed its final appeal in the Supreme Court of
India (SLP Civil No. 23169). Hearings began on January 24, 2005.

Global expects that a final determination will be made by the Central Electricity Authority and
TNEB in 2005 regarding the capital cost of the project that may affect the tariff that PPN charges
TNEB. An adverse outcome to the continuing negotiations or arbitration with TNEB could potentially
result in an impairment of this investment, which could be material to PSEG's and Energy Holdings'
respective results of operations. As of December 31, 2004, Global's total investment in PPN was
approximately $38 million.

RGE

ANEEL—RGE Merger Matter

On June 29, 1998, RGE's parent, DOCS Participacoes, S.A. (DOC3), was merged into RGE. In
connection with the merger, the shareholders of DOC3 became direct shareholders in RGE
(Downstream Merger). Upon the merger, RGE assumed all of DOC3's liabilities including loans payable
to existing shareholders and issued preferred shares which bore a fixed interest rate of 13% per annum.
The Brazilian electricity sector regulator, ANEEL, took the position that the Downstream Merger of
DOC3 into RGE was inappropriate because it was a related-party transaction and was not expressly
approved by ANEEL. Although RGE believed that ANEEL's prior approval of the transaction was not
required because it did not involve a change in the control of RGE, it entered into negotiations with
ANEEL in order to resolve the dispute. During the fourth quarter of 2004, RGE and ANEEL settled the
dispute. ANEEL approved the Downstream Merger of DOC3 into RGE and fined RGE $3 million
(Resolution 166, dated July 13, 2004 under Docket No. 48500.003518/03-52). In addition, RGE's
shareholders agreed to modify the preferred shares by eliminating the 13% fixed interest rate per annum
and capitalizing all accrued and unpaid dividends through the date of the settlement. RGE's preferred
shares will only be paid dividends in the future on the same basis as RGE's common shares without a
preferential fixed rate of return. Global believes that this outcome is satisfactory because it ends a long
lasting dispute and will normalize the relation with ANEEL.

PSEG, PSE&G, Power and Energy Holdings
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In addition to matters discussed above, see information on the following proceedings at the pages
indicated for PSEG and each of PSE&G, Power and Energy Holdings as noted:

(1) Page 16. (Power) PJM Interconnection L.L.C. filing with FERC on November 2, 2004, Docket No.
EL03-236-003 to amend Tariff and Operating Agreement to request Reliability Must-Run (RMR)
compensation.

(2) Page 16. (Power) PSEG Power Connecticut's filing with FERC on November 17, 2004, Docket
No. ER05-231-000, to request RMR compensation.

(3) Page 17. (Power) PSEG Lawrenceburg Energy Company and PSEG Waterford Energy respective
filings of triennial market power reviews, Docket Nos. ER01-2460-002 and ER01-2482-002,
August 2004.

(4) Page 17. (PSE&G) FERC proceeding related to MISO and PJM. Joint Filing of New PJM
Companies and PJM Interconnection, L.L.C. to expand PJM, The New PJM Companies, et al..
Docket No. ER03-262-000, December 11, 2002.

(5) Page 17. (PSEG, PSE&G, Power and Energy Holdings) FERC proceeding related to PJM
Restructuring, FERC Order dated June 26, 2003 seeking comments on proposed revisions to
market-based rate tariffs and authorizations, Investigation of Terms and Conditions of Public
Utility Market-Based Rate Authorizations, 103 FERC § 61,349.
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(6) Page 18. (PSE&G) Neptune Regional Transmission System, LLC v. PJM Interconnection, L.L.C.
complaint filed with FERC on December 21, 2004, Docket No. EL05-48-000, alleging PJM
impermissibly conducted an interconnection re-study triggered by generator retirements in PJM.
which had the effect of increasing Neptune's cost exposure for network upgrades from
approximately $4 million to $26 million.

(7) Page 19. (PSE&G) JCP&L v. ACE, et al. complaint filed with FERC on December 30, 2004,
Docket No. EL05-50-000, seeking to terminate its construction obligations under the LDV
Agreement.

(8) Page 21. (PSE&G) PSE&G's BOSS Commodity filing with the BPU on May 28, 2004, Docket
No. GR04050390.

(9) Page 21. (PSE&G) Remediation Adjustment Clause filing with the BPU filed in June 2003,
Docket No. GR03060436.

(10) Page 21. (PSE&G) Remediation Adjustment Clause filing with the BPU on April 22, 2004,
Docket No. GR04040291.

(11) Page 21. (PSE&G) PSE&G's BOSS Commodity filing with the BPU on May 30, 2003, Docket
No. EO03050394.

(12) Page 22. (PSE&G) Cost Recovery filing with the BPU on July 1, 2004, Docket No. EE04070718.
(13) Page 22. (PSE&G) Deferral Proceeding filed with the BPU on August 28, 2002, Docket No.

EX02060363, and Deferral Audit beginning on October 2, 2002 at the BPU, Docket No.
EA02060366.

(14) Page 22. (PSE&G) BPU's audit of gas supply costs.
(15) Page 22. (PSE&G) BPU Order dated December 23, 2003, Docket No. EO02120955 relating to

the New Jersey Interim Clean Energy Program.
(16) Page 26. (Power) Power's Petition for Review filed in the United States Court of Appeals for the

District of Columbia Circuit on July 30, 2004 challenging the final rule of the United States
Environmental Protection Agency entitled "National Pollutant Discharge Elimination System—
Final Regulations to Establish Requirements for Cooling Water Intake Structures at Phase II
Existing Facilities," now transferred to and venued in the United States Court of Appeals for the
Second Circuit with Docket No. 04-6696-ag.

(17) Page 150. (PSE&G) Investigation Directive of NJDEP dated September 19, 2003 and additional
investigation Notice dated September 15, 2003 by the EPA regarding the Passaic River site.
Docket No. EX93060255.

(18) Page 151. (PSE&G) PSE&G's MGP Remediation Program instituted by NJDEP's Coal
Gasification Facility Sites letter dated March 25, 1988.

(19) Page 155. (Power) Filing of Complaint by Nuclear against the DOE on September 26, 2001 in the
U.S. Court of Federal Claims, Docket No. 01-551C seeking damages caused by the DOE's failure
to take possession of spent nuclear fuel. The complaint was amended to include PSE&G as a prior
owner in interest.

(20) Page 157. (Energy Holdings) Peru's Internal Revenue Agency's (SUNAT) claim for past due
taxes at LDS, Resolution No. 0150150000030, dated July 10, 2003.

(21) Page 158. (Holdings) Dhofar Power Company SAOC v. Ministry of Housing, Electricity and
Water (Sultanate of Oman), ICC Reference EXP/233.

PSE&G and Power

In addition, see the following environmental related matters involving governmental authorities.
Based on current information, PSE&G and Power do not expect expenditures for any such site,
individually or for all such current sites in the aggregate, to have a material effect on their respective
financial condition, results of operations and net cash flows.
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(1) Claim made in 1985 by the U.S. Department of the Interior under CERCLA with respect to the
Pennsylvania Avenue and Fountain Avenue municipal landfills in Brooklyn, New York, for damages to
natural resources. The U.S. Government alleges damages of approximately $200 million. To PSE&G's
knowledge there has been no action on this matter since 1988.

(2) Duane Marine Salvage Corporation Superfund Site is in Perth Amboy, Middlesex County, New
Jersey. The EPA had named PSE&G as one of several potentially responsible parties (PRPs) through a
series of administrative orders between December 1984 and March 1985. Following work performed by
the PRPs, the EPA declared on May 20, 1987 that all of its administrative orders had been satisfied. The
NJDEP,
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however, named PSE&G as a PRP and issued its own directive dated October 21, 1987. Remediation is
currently ongoing.

(3) Various Spill Act directives were issued by NJDEP to PRPs, including PSE&G with respect to
the PJP Landfill in Jersey City, Hudson County, New Jersey, ordering payment of costs associated with
operation and maintenance, interim remedial measures and a Remedial Investigation and Feasibility
Study (RI/FS) in excess of $25 million. The directives also sought reimbursement of NJDEP's past and
future oversight costs and the costs of any future remedial action.

(4) Claim by the EPA, Region III, under CERCLA with respect to a Cottman Avenue Superfund
Site, a former non-ferrous scrap reclamation facility located in Philadelphia, Pennsylvania, owned and
formerly operated by Metal Bank of America, Inc. PSE&G, other utilities and other companies are
alleged to be liable for contamination at the site and PSE&G has been named as a PRP. A Final
Remedial Design Report was submitted to the EPA in September of 2002. This document presents the
design details that will implement the EPA's selected remediation remedy. The costs of remedy
implementation are estimated to range from $14 million to $24 million. PSE&G's share of the remedy
implementation costs are estimated between $4 million and $8 million. The remedy itself and
responsibility for the costs of its implementation are the subject of litigation currently in the U.S.
District Court for the Eastern District of Pennsylvania entitled United States of America, et. al., v. Union
Corporation, et. al., Civil Action No. 80-1589.

(5) The Klockner Road site is located in Hamilton Township, Mercer County, New Jersey, and
occupies approximately two acres on PSE&G's Trenton Switching Station property. PSE&G entered
into a memorandum of agreement with the NJDEP for the Klockner Road site pursuant to which
PSE&G conducted an RI/FS and remedial action at the site to address the presence of soil and
groundwater contamination at the site.

(6) The NJDEP assumed control of a former petroleum products blending and mixing operation and
waste oil recycling facility in Elizabeth, Union County, New Jersey (Borne Chemical Co. site) and
issued various directives to a number of entities including PSE&G requiring performance of various
remedial actions. PSE&G's nexus to the site is based upon the shipment of certain waste oils to the site
for recycling. PSE&G and certain of the other entities named in NJDEP directives are members of a
PRP group that have been working together to satisfy NJDEP requirements including: funding of the site
security program; containerized waste removal; and a site remedial investigation program.

(7) The New York State Department of Environmental Conservation (NYSDEC) has named PSE&G
as one of many PRPs for contamination existing at the former Quanta Resources Site in Long Island
City, New York. Waste oil storage, processing, management and disposal activities were conducted at
the site from approximately 1960 to 1981. It is believed that waste oil from PSE&G's facilities was
taken to the Quanta Resources Site. NYSDEC has requested that the PRPs reimburse the state for the
costs NYSDEC has expended at the site and to conduct an investigation and remediation of the site.
Power, PSE&G and the other PRPs have executed an Order on Consent with NYSDEC for the
investigation of the site and have entered an agreement among some of the PRPs for the sharing of the
associated costs. The holders of a note securing a mortgage on property adjacent to the Quanta
Resources Site have filed an action against some of the PRPs seeking to recover damages allegedly
incurred as a result of contamination migrating from the Quanta Resources Site onto the adjacent parcels
and to compel the cleanup of those parcels.

ITEM 4. SUBMISSION OF MATTERS TO A VOTE OF SECURITY HOLDERS
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PSEG—None.

PSE&G—None.

Power—None.

Energy Holdings—None.
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ITEM 6. SELECTED FINANCIAL DATA
921010377

PSEG

The information presented below should be read in conjunction with the Management's Discussion
and Analysis of Financial Condition and Results of Operations (MD&A) and the Consolidated Financial
Statements and Notes to Consolidated Financial Statements (Notes).

For the Years Ended December 31,

Operating Revenues
Income from Continuing Operations
Net Income
Earnings per Share:

Income from Continuing Operations:
Basic
Diluted

Net Income:
Basic
Diluted

Dividends Declared per Share
As of December 31:

Total Assets
Long-Term Obligations(B)

Preferred Stock With Mandatory
Redemption

2004

$
$

3.04
3.03

$29,207
$12,975

2003 2002 2001

(Millions, where applicable)

$10,996 511,139 $ 8,220 $ 6,883
$ 721 $ 852 $ 405(A) $ 766
$ 726 $ 1,160 $ 235 $ 764

$
$

3.73
3.72

$28,084
$12,995

$
$

1.94(A)
1.94(A)

$ 3.06 $ 5.08 $ 1.13
$ 3.05 $ 5.07 $ 1.13
$ 2.20 $ 2.16 $ 2.16

$26,147
$12,291

$
$

3.68
3.68

$ 3.67
$ 3.67
$ 2.16

$25,568
$10,814

2000

$ 6,521
$ 782
$ 770

$
$

S
$
$

3.64
3.64

3.58
3.58
2.16

$21,531
$ 5,869

$ 75

(A) 2002 results include after-tax charges of S368 million, or SI. 76 per share, related to losses from
Energy Holdings' Argentine investments. See Item 7. MD&A — Results of Operations and Note 6.
Asset Impairments of the Notes for further discussion.

(B) Includes capital lease obligations. The increase in 2001 is related to a $2.5 billion securitization
transaction. In addition, this includes debt supporting trust preferred securities in all years
presented due to the implementation of Financial Accounting Standards Board (FASB)
Interpretation No. 46 (FIN 46), "Consolidation of Variable Interest Entities (VIE)." See Note 2.
Recent Accounting Standards of the Notes.

PSE&G

The information presented below should be read in conjunction with the MD&A, the Consolidated
Financial Statements and the Notes.

For the Years Ended December 31,

2004 2003 2002 2001 2000
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Operating Revenues
Income Before Extraordinary Item
Net Income
As of December 31 :

Total Assets
Long-Term Obligations(A)

(Millions)

$ 6,972 $ 6,740 $ 5,919 $ 6,091 S 5,887
$ 346 $ 247 $ 205 $ 235 $ 587
$ 346 $ 229 $ 205 $ 235 S 587

$13,586
$ 4,877

$13,177
$ 5,129

$12,867
$ 5,050

$13,299
$ 5,180

SI 5.626
$ 4.163

Preferred Stock With Mandatory Redemption $ — $ — $ — $ — $ 75

(A) Includes capital lease obligations. The increase in 2001 is related to a $2.5 billion securitization
transaction. In addition, this includes debt supporting trust preferred securities in all years
presented due to the implementation of FIN 46. For additional information, see Note 2. Recent
Accounting Standards of the Notes.
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Power

Omitted pursuant to conditions set forth in General Instruction I of Form 10-K.

Energy Holdings

Omitted pursuant to conditions set forth in General Instruction I of Form 10-K.

ITEM 7. MANAGEMENT'S DISCUSSION AND ANALYSIS OF FINANCIAL CONDITION
AND RESULTS OF OPERATIONS (MD&A)

This combined MD&A is separately filed by Public Service Enterprise Group Incorporated (PSEG),
Public Service Electric and Gas Company (PSE&G), PSEG Power LLC (Power) and PSEG Energy
Holdings LLC (Energy Holdings). Information contained herein relating to any individual company is
filed by such company on its own behalf. PSE&G, Power and Energy Holdings each make
representations only as to itself and make no other representations whatsoever as to any other company.

OVERVIEW OF 2004 AND FUTURE OUTLOOK

PSEG, PSE&G, Power and Energy Holdings

Merger Agreement

On December 20, 2004, PSEG entered into an agreement and plan of merger (Merger Agreement)
with Exelon Corporation (Exelon), a public utility holding company registered under the Public Utility
Holding Company Act of 1935 (PUHCA) which is headquartered in Chicago, Illinois, whereby PSEG
will be merged with and into Exelon (Merger). Under the Merger Agreement, each share of PSEG
Common Stock will be converted into 1.225 shares of Exelon Common Stock.

PSEG and Exelon entered into the Merger Agreement with the expectation that the Merger would
result in various benefits, including, among other things, cost savings and operating efficiencies. The
Merger Agreement also addresses the key issues of leadership succession at PSEG with John Rowe,
Exelon's Chief Executive Officer to become Chief Executive Officer of the combined company.
Achieving the anticipated benefits of the Merger is subject to a number of uncertainties, including
whether the businesses of Exelon and PSEG are integrated in an efficient and effective manner, as well
as general competitive factors in the market place. Failure to achieve these anticipated benefits could
result in increased costs, decreases in the amount of expected revenues generated by the combined
company and diversion of management's time and energy and could have an adverse effect on the
combined company's business, financial condition, operating results and prospects.

The Merger Agreement has been unanimously approved by both companies' boards of directors.
Before the Merger may be completed, various approvals or consents must be obtained from
shareholders, the Federal Energy Regulatory Commission (FERC), the Securities and Exchange
Commission (SEC), the Nuclear Regulatory Commission (NRC) and various utility regulatory, antitrust
and other authorities in the United States (U.S.) and in foreign jurisdictions. The governmental
authorities from which these approvals are required may impose conditions on completion of the merger
or require changes to the terms of the Merger. These conditions or changes could have the effect of
delaying completion of the Merger or imposing additional costs on or limiting the revenues of the
combined company and/or the individual registrants following the Merger, any of which might have a
material adverse effect on the combined company or the individual registrants following completion of

921010379
http://www.sec.eov/Archives/edear/data/81033/000095011705000790/a3 9290.htm X/30/2005



Page 94 of 422

the Merger. PSEG is committed to this proposed business combination, however, pending receipt of the
various required approvals, which cannot be assured, PSEG intends to remain positioned with a viable
stand-alone strategy.

On February 4, 2005, PSEG and Exelon filed for approval of the Merger with the FERC, the New
Jersey Board of Public Utilities (BPU) and the Pennsylvania Public Utility Commission (PPUC). Exelon
also filed a notice of the Merger with the Illinois Commerce Commission.

Although PSEG and Exelon intend to take steps to reduce any adverse effects, uncertainties relating
to the Merger may impair PSEG's and Exelon's ability to attract, retain and motivate key personnel until
the Merger is consummated and for a period of time thereafter due to uncertainty about roles with the
future combined company, and could cause customers, suppliers and others that deal with PSEG and
Exelon to seek to change existing business relationships. Inability to retain key employees or maintain
satisfactory
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relationships with employees, customers or suppliers could have a material adverse impact on the
operations of PSEG, Exelon and the combined company following the Merger.

It is anticipated that the regulatory approval process will be completed and the Merger will close
within 12 months to 15 months after the announcement of the Merger Agreement in December 2004,
subject to shareholder and regulatory approvals which cannot be assured. The Merger would create a
combined company serving approximately seven million electric customers and approximately two
million gas customers in Illinois, New Jersey and Pennsylvania.

PSEG and Exelon expect to incur costs associated with consummating the Merger and integrating
the operations of the two companies, as well as approximately $29 million and $41 million in
transaction fees for PSEG and Exelon, respectively. Preliminary estimated integration costs associated
with the Merger are approximately $700 million over a period of 4 years, with approximately $400
million being incurred in the first year after completion of the Merger and approximately $150 million
being incurred in the second year after completion of the Merger.

Following the Merger, approximately 50% of the combined company's earnings and cash flow is
expected to be produced by the three regulated utilities, PSE&G, Commonwealth Edison Company in
northern Illinois and PECO Energy Company in southeastern Pennsylvania, and 50% by the unregulated
businesses, primarily from the combined generation of Power and Exelon Generation Company LLC
(Exelon Generation). After the Merger, the combined company expects to maintain its proportion of
business in regulated operations while reducing the proportion in international operations. The expected
strategy of the combined company would be to divest, in an orderly fashion, PSEG Global LLC's
(Global) investments that do not meet the strategic objectives of the combined company.

The Merger Agreement contains certain termination rights for both Exelon and PSEG, and further
provides that, upon termination of the Merger Agreement under specified circumstances, (1) Exelon
may be required to pay PSEG a termination fee of $400 million plus PSEG's transaction expenses up to
$40 million and (2) PSEG may be required to pay Exelon a termination fee of $400 million plus
Exelon's transaction expenses up to $40 million.

Among the factors considered by the board of directors of PSEG in connection with its approvals of
the Merger Agreement were the benefits as well as the risks that could result from the Merger. PSEG
cannot give any assurance that these benefits will be realized within the time periods contemplated or
even that they will be realized at all.

Concurrent with the Merger Agreement, PSEG Nuclear LLC (Nuclear) entered into an Operating
Services Contract (OSC) with Exelon Generation, which commenced on January 17, 2005, relating to
the operation of the Salem and Hope Creek nuclear generating stations. The OSC provides that Exelon
Generation will provide a chief nuclear officer and other key personnel to oversee daily plant operations
at the Hope Creek and Salem nuclear generating stations and to implement the Exelon operating model,
which defines practices that Exelon has used to manage its own nuclear performance program. Nuclear
will continue as the license holder with exclusive legal authority to operate and maintain the plants, will
retain responsibility for management oversight and will have full authority with respect to the marketing
of its share of the output from the facilities. Exelon Generation will be entitled to receive reimbursement
of its costs in discharging its obligations, an annual operating services fee and incentive fees of up to
$12 million annually based on attainment of goals relating to safety, capacity factors of the plants and
operation and maintenance expenses. The OSC has a term of two years, subject to earlier termination in
certain events upon prior notice, including any termination of the Merger Agreement. In the event of
termination, Exelon Generation will continue to provide services under the OSC for a transition period
of at least 180 days and up to two years at the election of Nuclear. This period may be further extended
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by Nuclear for up to an additional 12 months if Nuclear determines that additional time is necessary to
complete required activities during the transition period.

Prior to the Merger, PSEG and Exelon, and their respective subsidiaries, will continue to operate as
separate entities. The discussion contained in the combined MD&A that follows relates solely to the
current businesses of PSEG, PSE&G, Power and Energy Holdings and their respective expectations for
future financial position, results of operations and cash flows, exclusive of any potential impacts from
the Merger.
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RESULTS OF OPERATIONS

PSEG, PSE&G, Power and Energy Holdings

Net Income for the year ended December 31, 2004 was S726 million or S3.05 per share of common
stock, diluted, based on approximately 238 million average shares outstanding. Net Income for the year
ended December 31, 2003 was approximately $1.2 billion or $5.07 per share of common stock, diluted,
based on approximately 229 million average shares outstanding. Included in 2003's Net Income was a
$370 million after-tax Cumulative Effect of a Change in Accounting Principle related to the adoption in
2003 of Statement of Financial Accounting Standards (SFAS) No. 143, "Accounting for Asset
Retirement Obligations" (SFAS 143). See Note 3. Asset Retirement Obligations of the Notes. For the
year ended December 31, 2002, Net Income was $235 million or $1.13 per share of common stock,
diluted, including certain after-tax charges of $538 million or $2.57 per share. The charges related to the
abandoned Argentine investments and losses from operations of those assets, discontinued operations of
PSEG Energy Technologies Inc. (Energy Technologies) and Tanir Bavi Power Company Private Ltd.
(Tanir Bavi), a generating facility in India, and goodwill impairment charges.

Earnings (Losses)

Years Ended December 31,

2004 2003 2002

(Millions)

PSE&G $346 $ 247 $ 205
Power 308 474 468
Energy Holdings:

Global(A) 78 121 (297)
Resources 68 72 84
Other(B) (10) (4) (7)

Total Energy Holdings(A) 136 189 (220)
Other(C)(D) (69) (58) (48)

PSEG Income from Continuing Operations 721 852 405
Income (Loss) from Discontinued Operations, including Gain

(Loss) on Disposal(E) 5 (44) (49)
Extraordinary Item(F) — (18) —
Cumulative Effect of a Change in Accounting Principle(G) — 370 (121)

PSEG Net Income(A) $726 $1,160 $235

Contribution to Earnings
Per Share (Diluted)

Years Ended December 31,

2004 2003 2002

PSE&G $ 1.45 $ 1.08 $ 0.98
Power 1.29 2.07 2.24
Energy Holdings:

921010383
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Global(A) 0.35 0.53 (1.42)
Resources 0.29 0.31 0.40
Other(B) (0.04) (0.02) (0.04)

Total Energy Holdings(A) 0.60 0.82 (1.06)
Other(C)(D) (0.31) (0.25) (0.22)

PSEG Income from Continuing Operations 3.03 3.72 1.94
Income (Loss) from Discontinued Operations, including Gain

(Loss) on Disposal(E) 0.02 (0.19) (0.23)
Extraordinary Item(F) — (0.08) —
Cumulative Effect of a Change in Accounting Principle(G) — 1.62 (0.58)

PSEG Net Income(A) $3.05 $5.07 $ 1 . 1 3

(footnotes on next page)
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(footnotes from previous page)

(A) Includes after-tax write-down and losses related to Argentine investments of S368 million or SI.76
per share for the year ended December 31, 2002.

(B) Other activities include amounts of Energy Holdings (parent company), Energy Technologies,
Enterprise Group Development Corporation (EGDC) and intercompany eliminations. Specific
amounts include interest on certain financing transactions and certain other administrative and
general expenses at Energy Holdings.

(C) Includes pre-tax costs related to the Merger of approximately $8 million for the year ended
December 31, 2004, including investment banking fees, accounting and legal fees, consulting fees
for market analyses and communications costs.

(D) Other activities include amounts of PSEG (parent company) and intercompany eliminations.
Specific amounts include preferred securities dividends requirements for PSE&G and Energy
Holdings, interest on certain financing transactions and certain other administrative and general
expenses at PSEG (parent company).

(E) Includes Discontinued Operations of Energy Technologies in 2003 and 2002, CPC in 2004, 2003
and 2002, and Tanir Bavi in 2002. See Note 4. Discontinued Operations, Dispositions and
Acquisitions of the Notes.

(F) Relates to a charge recorded in the second quarter of 2003 from PSE&G's Electric Base Rate Case.
See Note 5. Extraordinary Item of the Notes.

(G) Relates to the adoption of SFAS 143 in 2003 and the adoption of SFAS No. 142, "Goodwill and
Other Intangible Assets" (SFAS 142) in 2002. See Note 2. Recent Accounting Standards and
Note 3. Asset Retirement Obligations of the Notes.

The S131 million, or $0.69 per share, decrease in Income from Continuing Operations for the year
ended December 31, 2004, as compared to the same period in 2003, was primarily due to lower earnings
at Power due to decreased load being served under the fixed-price BGS contracts, higher Operation and
Maintenance costs primarily incurred for work performed during a longer-than-planned refueling outage
at the Hope Creek nuclear unit, the loss of MTC revenues, which ceased effective August 1, 2003 at the
end of the transition period and higher replacement power and congestion costs in 2004. Also
contributing to the decrease were currency fluctuations at Global and lower earnings at Resources,
primarily resulting from the termination of the Collins lease. These decreases were partially offset by
improved earnings at PSE&G primarily relating to increased electric base rates.

Also contributing to the change in Net Income was Energy Holdings' Income from Discontinued
Operations of $5 million for the year ended December 31, 2004, as compared to its Loss from
Discontinued Operations of $44 million, after-tax, for the same period in 2003.

The $447 million increase in Income from Continuing Operations for the year ended December 31,
2003, as compared to the same period in 2002, was primarily due to higher earnings from Energy
Holdings due to the absence of the $368 million after-tax losses at Energy Holdings' Argentine
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investments recorded in 2002. In addition, PSE&G improved earnings due to increased electric base
rates, seasonality differences in pricing that are a component of those rates, favorable weather effects
and lower interest costs. In addition, Power had slightly higher earnings primarily related to the benefits
resulting from the operation of the two generating facilities in Connecticut that were acquired in
December 2002, higher margins driven by an increase in volume as a result of the BGS contracts that
went into effect in August 2002 and realized gains in its NOT portfolio, partially offset by the effects of
storm-related weather and higher Operation and Maintenance expense. Also contributing to Energy
Holdings' increase in earnings were improved results from Global. The growth in Income from
Continuing Operations did not result in higher per share amounts due to dilution caused mainly by the
PSEG Common Stock issuance in the fourth quarter of 2003.

Included in PSEG's 2003 Net Income was an after-tax benefit of S3 70 million related to the adoption
of SFAS 143 during the first quarter of 2003. This benefit was due mainly to the required
remeasurement of Power's nuclear decommissioning obligations. Conversely, in 2002, PSEG adopted
SFAS 142 and incurred an after-tax charge of $121 million related to goodwill impairments at certain of
Energy Holdings' investments. Also contributing to the changes in Net Income was a decrease in Energy
Holdings' Loss from Discontinued Operations, including Loss on Disposal of $5 million, after-tax, for
the year ended December 31, 2003, as
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compared to the same period in 2002, and an $18 million, after-tax, extraordinary charge recorded at
PSE&G in the second quarter of 2003 related to the outcome of its electric base rate case, discussed
above in PSE&G's Overview of 2004 and Future Outlook.

PSEG

Operating Revenues
Energy Costs
Operation and Maintenance
Depreciation and Amortization
Income from Equity Method

Investments
Other Income
Other Deductions
Interest Expense
Income Tax Expense

For the
Years Ended
December 31,

2004

$10,996
$ 6,057
$ 2,260
$ 719

2003

$1
$
$
$

1
6
2

2002

(Millions)

,139 $8
,391 $3
,120 $1
527 $

,220
,710
,899
565

2004 vs 2003

Increase
(Decrease) %

$
$
$
$

(143)
(334)
140
192

(1)
(5)
7

36

2003 vs 2002

Increase
(Decrease)

(Millions)

$ 2,919
$ 2,681
$ 221
$ (38)

%

36
72
12
(7)

$ 126 $ 114 $ 119
$ 176 $ 178 $ 39
$ (93) $ (101) $ (80)
$ (859) $ (836) $ (819) $
$ (446) $ (464) $ (254) $

$
$
$
$
$

12
(2)
(8)
23
(18)

11
0)
(8)
3
(4)

$
$
$
$
$

(5)
139
21
17

210

(4)
356
26
2
83

PSEG's results of operations are primarily comprised of the results of operations of its operating
subsidiaries, PSE&G, Power and Energy Holdings, excluding changes related to intercompany
transactions, which are eliminated in consolidation and certain financing costs at the parent company.
For additional information on intercompany transactions, see Note 23. Related-Party Transactions of the
Notes. For a discussion of the causes for the variances at PSEG in the table above, see the discussions
for PSE&G, Power and Energy Holdings that follow.

PSE&G

Operating Revenues
Energy Costs
Operation and Maintenance
Depreciation and Amortization
Other Income
Other Deductions
Interest Expense
Income Tax Expense

For the
Years Ended
December 31, 2004 vs 2003

Increase
2004 2003 2002 (Decrease) %

(Millions)

$6,972
$4,284
$1,083
$ 523
$ 12
$ (1)
$ (362)
$ (246)

$6,740
$4,421
$1,050
$ 372
$ 6
$ (1)
$ (390)
$ (129)

$5,919
$3,684
$ 982
$ 409
$ 15
$ (2)
$ (406)
$ (115)

$
$
$
$
$
$
$
$

232
(137)

33
151

6
—

(28)
117

3
(3)
3

41
100
—
(7)
91

2003 vs 2002

Increase
(Decrease) %

(Millions)

$
$
$
$
$
$
$
$

821
737

68
(37)
(9)
(1)

(16)
14

14
20

7
(9)

(60)
(50)
(4)
12
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Operating Revenues

PSE&G has three sources of revenue: commodity revenues from the sales of energy to customers
and in the PJM spot market; delivery revenues from the transmission and distribution of energy through
its system; and other operating revenues from the provision of various services.

Commodity

PSE&G makes no margin on commodity sales as the costs are passed through to customers. The
difference between costs and the amount provided by customers in revenues is deferred and collected
from or returned to customers in future periods. Total commodity volumes and revenues are subject to
market forces. Gas commodity prices fluctuate monthly for commercial and industrial customers and
annually through the BOSS tariff for residential customers. In addition, for residential gas customers,
PSE&G has the ability to adjust rates upward two additional times and downward at any time, if
warranted, between annual Basic Gas Supply Service (BOSS) proceedings.

53

921010388
httiv/Axn»ni/ c^r- om//Arr>hi\/po/Wlrrar/rlc)ta/S1 rn^/nnf>nCKO1 1 VfKnnfWQfVa^OOQn Vitm



Paae 111 of422

Gas commodity revenues decreased $3 million for the year ended December 31, 2004, as compared
to the same period in 2003, due primarily to lower sales volumes of 20%, offset by higher BGSS prices.
Approximately 80% of the volume decline was due to lower sales to cogenerators and the balance was
weather-related. Electric commodity prices are set at the annual BGS auction. Electric commodity
revenues increased $16 million for the year ended December 31, 2004, as compared to the same period
in 2003, primarily due to $249 million in increased prices offset by $233 million in lower volumes of
12% caused by migration of large customers to third-party suppliers.

Gas commodity revenues increased $660 million for the year ended December 31, 2003. as
compared to the same period in 2002, due primarily to higher sales volumes of 9% and higher BGSS
prices. Electric commodity revenues increased $80 million for the year ended December 31, 2003, as
compared to the same period in 2002, primarily due to $217 million in increased prices offset by $137
million in lower volumes of 7% caused by migration of large customers to third-party suppliers.

Delivery

Electric delivery revenues increased $222 million for the year ended December 31, 2004, as
compared to the same period in 2003. The net effect of full-year base rate increases in August 2003,
combined with other annual rate adjustments in January 2004, increased revenues by $180 million. The
balance of the increase was driven by higher sales volumes of 3%. Less than one percent of the sales
increase was weather-related.

Gas delivery revenues decreased $24 million for the year ended December 31, 2004, as compared to
the same period in 2003, primarily due to a 4% decline in residential sales due to weather. Heating
degree days were 5% lower in 2004.

Gas delivery revenues increased $97 million for the year ended December 31, 2003, as compared to
the same period in 2002, due to higher sales volumes of 14%, primarily due to weather. Heating degree-
days were 21% higher in 2003.

Operating Expenses

Energy Costs

The SI37 million decrease for the year ended December 31, 2004, as compared to the same period in
2003, was comprised of decreases of $96 million in electric costs and $41 million in gas costs. The
electric decrease was caused by $262 million in lower BGS volumes due to customer migration to third-
party suppliers offset by $166 million in higher prices for BGS and Non-Utility Generation (NUG)
purchases. The gas decrease was caused by a $388 million or 20% decrease in sales volumes due
primarily to lower sales to cogenerators offset by a $347 million or 26% increase in gas prices.

The $737 million increase for the year ended December 31, 2003, as compared to the same period in
2002, was comprised of increases of $658 million in gas costs and $79 million in electric costs. The gas
increase was caused by a $527 million or 26% increase in gas prices and $131 million or 9% increase in
sales volumes. The electric increase was caused by $249 million in higher prices for BGS and NUG
purchases, partially offset by $170 million in lower costs due to lower BGS volumes as the result of
customer migration and lower NUG volumes.

Operation and Maintenance

921010389
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The $33 million increase for 2004, as compared to the same period in 2003, was due primarily to
increased Demand Side Management (DSM) amortization of S20 million, increased consumer education
expenses of S24 million, an $18 million reduction in real estate tax expense in 2003 and $10 million
related to a regulatory asset reserve reversal in 2003. DSM costs are deferred when incurred and
amortized to expense when recovered in revenues. Offsetting the increases were decreased labor and
fringe benefits of $7 million, due to lower pension costs as a result of improved fund performance, a $22
million reduction in Societal Benefits Charges (SBC) expenses and $10 million in lower shared sen-ices
costs due to reduced technology spending.

The $68 million increase for the year ended December 31, 2003, as compared to the same period in
2002. was due primarily to higher labor and fringe benefit costs of $48 million, due to higher wage and
incentive program costs, higher pension costs and increased weather and storm-related expenses due to
Hurricane
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Isabel and the extreme winter weather. Also contributing to the increase were higher bad debt expense
of S 10 million due to high winter gas sales and higher DSM costs of approximately S3 8 million related
to the increased sales, discussed above. Partially offsetting these increases were a reduction in real estate
tax expense of $18 million and the reversal of a $10 million reserve against a regulatory asset that is
now being recovered.

Depreciation and Amortization

The $ 1 5 1 million increase for the year ended December 3 1 , 2004, as compared to the same period in
2003, was due primarily to a $132 million reduction in amortization of an excess electric distribution
depreciation reserve regulatory liability, a $30 million increase in the amortization of various regulator)'
assets and a $ 1 0 million increase due to increased plant in service. These increases were offset by a $ 1 6
million decrease from the use of a lower book depreciation rate for electric distribution property, which
took effect in August 2003 following the conclusion of the electric base rate case, and a $6 million
decrease due to plant assets transferred to an affiliate in 2003.

The $37 million decrease for the year ended December 31, 2003, as compared to the same period in
2002, was due primarily to a $52 million increase in amortization of an excess electric distribution
depreciation reserve regulatory liability and a $1 1 million decrease from the use of a lower book
depreciation rate for electric distribution property starting in August 2003 due to the rate case referred to
above. These decreases were offset by increases of $13 million due to increased plant in service and $9
million due to amortization of regulatory assets related to securitization.

Other Income

The $6 million increase for the year ended December 3 1 . 2004, as compared to the same period in
2003, was due primarily to $1 1 million of equity return adjustments to regulatory assets in 2003, $4
million of interest income related to an affiliate loan and other Investment Income of $3 million offset
by decreased gains on excess property sales of $12 million.

The $9 million decrease for the year ended December 31, 2003, as compared to the same period in
2002, was due primarily to equity return adjustments to regulatory assets of $1 1 million offset by $2
million in increased gains on the disposal of various electric transmission properties.

Interest Expense

The S28 million decrease for the year ended December 31, 2004, as compared to the same period in
2003, was due primarily to lower interest on long-term debt of $37 million as a result of lower interest
rates and lower levels of long-term debt outstanding, partially offset by $1 1 million in increased interest
on affiliated loans.

The $16 million decrease for the year ended December 31, 2003, as compared to the same period in
2002, was due primarily to lower interest on long-term debt of $23 million due to various maturities and
redemptions of approximately $250 million. These decreases were partially offset by increased short-
term interest expense of $2 million due to higher short-term debt balances outstanding due to increased
working capital needs and $6 million in increased carrying charges related to certain regulatory assets.

Income Taxes

The $ 1 1 7 million increase for the year ended December 3 1 , 2004, as compared to the same period in
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2003. was primarily due to higher pre-tax income combined with lower tax benefits primarily
attributable to the excess depreciation reserve adjustment in 2003.

The S14 million increase for the year ended December 31, 2003, as compared to the same period in
2002, was due to higher pre-tax income, offset by tax benefits recorded in 2003 attributable to the actual
filing of the 2002 tax return.

Extraordinary Item

As discussed previously, included in the Electric Base Rate Case decision issued by the BPU was a
refund related to revenues collected through the SBC for nuclear decommissioning. Because this amount
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reflects the final accounting for PSEG's generation-related business pursuant to the four-year transition
plan mandated by the Final Order, the adjustment has been recorded as an SI8 million, after-tax,
Extraordinary Item as required under Accounting Principles Board (APB) Opinion No. 30, "Reporting
the Results of Operations—Reporting the Effects of Disposal of a Segment of a Business, and
Extraordinary, Unusual and Infrequently Occurring Events and Transactions" (APB 30) and SFAS
No. 101, "Regulated Enterprises—Accounting for the Discontinuation of Application of Financial
Accounting Standards Board (FASB) Statement No. 71."

Power

Operating Revenues
Energy Costs
Operation and Maintenance
Depreciation and Amortization
Other Income
Other Deductions
Interest Expense
Income Tax Expense

For the
Year Ended

December 31, 2004 vs 2003

Increase
2004 2003 2002 (Decrease) %

(Millions)

$5,173
$3,558
$
$
$
$
$
$

967
121
166
(57)

(142)
(186)

$5,613
$3,754
$
$
$
$
$
$

914
102
149
(78)

(114)
(326)

$3,640
$
$
$
$
$
$
$

1,856
773
108

1
(1)

(122)
(313)

$
$
$
$
$
$
$
$

(440)
(196)

53
19
17

(21)
28

(140)

(8)
(5)
6

19
11

(27)
25

(43)

2003 vs 2002

Increase
(Decrease) %

(Millions)

$
$
$
$
$
$
$
$

1,973
1,898

141
(6)

148
77
(8)
13

54
102
18
(6)

n/a
n/a
(7)
4

Operating Revenues

Operating Revenues decreased by $440 million for the year ended December 31, 2004, as compared
to the same period in 2003, due to decreases of $485 million in generation revenues and $5 million in
trading revenues offset by an increase of $50 million in gas supply revenues.

Operating Revenues increased by $2 billion for the year ended December 31, 2003, as compared to
the same period in 2002, due to increases of $646 million in generation revenues, $1.3 billion in gas
supply revenues and $12 million in trading revenues.

Generation

Generation revenues decreased by $485 million for the year ended December 31, 2004, as compared
to the same period in 2003, primarily due to $1.1 billion in lower revenues due to decreased load being
served under the fixed-priced BGS contracts, which was partially offset by $869 million of higher
revenues from new contracts and higher sales into the various power pools. Additionally, the loss of
MTC and NDT revenues, which amounted to $111 million and $17 million, respectively, comprised part
of the decrease.

Also contributing to the decrease was the adoption of Emerging Issues Task Force (EITF) Issue
No. 03-11, "Reporting Realized Gains and Losses on Derivative Instruments That Are Subject to FASB
Statement No. 133, Accounting for Derivative Instruments and Hedging Activities," and Not "Held for
Trading Purposes" as defined in EITF Issue No. 02-3, "Issues Involved in Accounting for Derivative
Contracts Held for Trading Purposes and Contracts Involved in Energy Trading and Risk Management
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Activities" (EITF 03-11), which requires gains and losses (realized and unrealized) on all derivative
instruments within the scope of SFAS No. 133, "Accounting for Derivative Instruments and Hedging
Activities" (SFAS 133) to be shown net when recognized in the Consolidated Statement of Operations,
whether or not settled physically, if the derivative instruments are "held for trading purposes" as defined
in EITF 02-3, which became effective on a prospective basis for transactions occurring after September
30, 2003. Since prior periods were not restated, the effect of adopting EITF 03-11 reduced Power's
Operating Revenues by approximately $174 million, with an equal reduction in Energy Costs, as
compared to the same period in 2003.

Generation revenues increased by $646 million for the year ended December 31, 2003, as compared
to the same period in 2002, primarily due to increased BGS related revenues of $293 million from third-
party wholesale electric suppliers which commenced on August 1, 2002 and $153 million in increased
revenues from two generation facilities in Connecticut acquired in 2002 and the Waterford, Ohio plant,
which became operational in August 2003. Also contributing to the increase were increased MTC
revenues of $13 million,
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increased capacity sales of $41 million and SI 67 million of higher revenues from new contracts and
higher sales into the various power pools.

Gas Supply

Gas supply revenues increased by $50 million for the year ended December 31, 2004, as compared
to the same period in 2003, primarily due to higher gas prices under the BGSS contract partially offset
by decreased sales volumes mainly due to demand by PSE&G.

Gas supply revenues increased by $1.3 billion for the year ended December 31, 2003, as compared
to the same period in 2002, primarily due to 2003 being the first full year of the BGSS contract with
PSE&G compared to a partial year in 2002 since the contract commenced in May 2002. Gas revenues
for the first four months of 2003 totaled $1.1 billion. Also contributing to the increase in gas revenues
were higher sales volumes and higher gas prices.

Operating Expenses

Energy Costs

Energy Costs represent the cost of generation, which includes fuel purchases for generation as well
as purchased energy in the market, and gas purchases to meet Power's obligation under its BGSS
contract with PSE&G.

Energy Costs decreased approximately $196 million for the year ended December 31, 2004, as
compared to the same period in 2003, primarily due to a $216 million decrease in purchased power due
to decreased load being served under the BGS contracts, which was offset by increased replacement
power costs due to outages and higher purchased power for new contracts and a $12 million increase in
gas supply costs due to higher gas prices. For additional information related to the outages at Power
facilities, see the MD&A—Overview of 2004 and Future Outlook—Power. Also contributing to the
decrease for the year was a reduction of approximately $174 million related to the adoption of EITF 03-
11, as discussed above. Partially offsetting these decreases were higher fuel costs for generation of
approximately $159 million, primarily related to higher gas prices and higher usage, including an
increase of approximately $20 million related to the settlement for nuclear waste storage costs for Peach
Bottom. For additional information regarding the settlement, see Note 14. Commitments and Contingent
Liabilities—Nuclear Fuel Disposal of the Notes.

Energy Costs increased approximately $1.9 billion for the year ended December 31, 2003, as
compared to the same period in 2002, primarily due to a $1.3 billion increase in gas costs due to the
effect of a full year under the BGSS contract combined with higher gas sales volumes and prices and
higher gas, oil and coal costs for generation. The increase in Energy Costs was also due to increased
energy purchases on the spot market, as well as bilateral energy purchases, of approximately $413
million. Also, Power incurred an increase of approximately $116 million in network transmission
expenses given that there were no payments for the first seven months in 2002. In addition, charges
associated with fuel and energy purchases to satisfy wholesale power agreements related to its
Connecticut generating facilities totaled approximately $80 million for the year ended December 31,
2003.

Operation and Maintenance

Operation and Maintenance expense increased $53 million for the year ended December 31, 2004, as
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compared to the same period in 2003, due to increased costs of $85 million related to the outages at
Hope Creek, Salem and Mercer. For additional information related to the outages at Power facilities, see
the MD&A—Overview of 2004 and Future Outlook—Power. Also contributing to the increase was S10
million of higher operation and maintenance costs related to the Waterford and Lawrenceburg facilities
offset by S12 million related to the settlement for nuclear waste storage costs for Peach Bottom, S10
million in lower real estate taxes and other items. Additional offsets include the absence of
reorganization costs of $9 million and the lower write-down costs related to obsolete materials and
supplies of $8 million. For additional information regarding the settlement, see Note 14. Commitments
and Contingent Liabilities—Nuclear Fuel Disposal of the Notes.

Operation and Maintenance expense increased SI41 million for the year ended December 31. 2003,
as compared to the same period in 2002, due to costs of generating facilities in Connecticut acquired in
December 2002 of $56 million, accretion expense of $24 million associated with the nuclear
decommissioning
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liabilities and higher nuclear refueling outage costs of $24 million. Also contributing to the increase was
higher pension expense of S20 million, higher reorganization costs of $9 million and higher write-down
costs related to obsolete materials and supplies of $8 million.

Depreciation and Amortization

Depreciation and Amortization expense increased $ 19 million for the year ended December 31,
2004, as compared to the same period in 2003, primarily due to the Waterford facility being placed into
service in August 2003 and the Lawrenceburg facility being placed into service in June 2004.

Depreciation and Amortization expense decreased $6 million for the year ended December 31, 2003,
as compared to the same period in 2002. The net decrease was comprised of lower depreciation costs of
approximately S30 million due to the absence of decommissioning charges, which are no longer
recorded as a result of the implementation of SFAS 143, partially offset by higher depreciation and
amortization primarily related to generating facilities in Connecticut acquired in December 2002 and a
higher asset base.

Other Income

Other Income increased $ 17 million for the year ended December 31, 2004, as compared to the same
period in 2003, due primarily to increased realized gains and income related to the NDT Funds.

Other Income increased $148 million for the year ended December 31, 2003, as compared to the
same period in 2002, due primarily to the recording of realized gains and income on the NDT Funds.

Other Deductions

Other Deductions decreased by $21 million for the year ended December 31, 2004, as compared to
the same period in 2003, primarily due to $28 million in lower realized losses and expenses related to
the NDT Funds partially offset by a $7 million write-off of unamortized issuance costs related to the
extinguishment of project financing related to Power's Waterford and Lawrenceburg facilities.

Other Deductions increased by $77 million for the year ended December 31, 2003, as compared to
the same period in 2002, due primarily to the recording of realized losses on the NDT Funds.

Interest Expense

Interest Expense increased by $28 million for the year ended December 31, 2004, as compared to the
same period in 2003, including $17 million of increased interest primarily due to higher interest rates on
new long-term debt financing that replaced project level non-recourse debt. Also contributing to the
increase was interest of $7 million related to the early settlement of an interest rate swap related to the
extinguishment of project financing related to the Waterford and Lawrenceburg facilities and higher
interest of $4 million related to an affiliate loan.

Interest Expense decreased by $8 million for the year ended December 31, 2003, as compared to the
same period in 2002. Capitalized interest relating to various construction projects reduced interest
expense by approximately $ 13 million for the year ended December 31, 2003, as compared to the same
period in 2002. Power incurred additional interest charges of $20 million due primarily to the new long-
term financing of $600 million in June 2002, this increase was partially offset by lower interest expense
on variable rate debt and other lower charges of approximately $15 million.
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Income Taxes

Income taxes decreased by $140 million for the year ended December 31, 2004, as compared to the
same period in 2003. due primarily to lower pre-tax income.

Income taxes increased by S13 million for the year ended December 31, 2003. as compared to the
same period in 2002, due primarily to higher pre-tax income.

Cumulative Effect of a Change in Accounting Principle

For the year ended December 31, 2003, Power recorded an after-tax benefit in the amount of S370
million due to the required remeasurement of Power's nuclear and fossil decommissioning obligations
under
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SFAS 143, which was adopted on January 1, 2003. See Note 3. Asset Retirement Obligations of the
Notes for additional information.

Energy Holdings

Operating Revenues
Energy Costs
Operation and Maintenance
Write-down of Project Investments
Depreciation and Amortization
Income from Equity Method

Investments
Other Income
Other Deductions
Interest Expense
Income Tax (Expense) Benefit

For the
Years Ended
December 31,

2004 2003 2002

2004 vs 2003

Increase
(Decrease) %

(Millions)

$1
$
$
$
$

$
$
$
$
$

,027
388
239
—
57

126
4

(33)
(255)

(48)

$
$
$
$
$

$
$
$

725
155
176
—
44

114
20
(5)

$(218)
$ (59)

$
$
$
$
$

$
$
$

609
118
168
511
28

119
26

(77)
$(217)
$ 144

$
$
$
$
$

$
$
$
$
$

302
233

63
—
13

12
(16)
28
37

(11)

42
150
36
—
30

11
(80)
560

17
(19)

2003 vs 2002

Increase
(Decrease) %

(Millions)

$
$
$
$
$

$
$
$
$
$

116
37

8
(511)

16

(5)
(6)

(72)
1

203

19
31

5
(100)

57

(4)
(23)
(94)
—

141

The variances in Operating Revenues, Energy Costs, Operation and Maintenance expense,
Depreciation and Amortization expense and Income from Equity Method Investments were primarily
attributed to Global's acquisition of the remaining interests in TIE, thus consolidating the entity effective
July 1, 2004. as compared to 2003 when Global's ownership was accounted for under the equity method
of accounting. For additional information, see Note 4. Discontinued Operations, Dispositions and
Acquisitions of the Notes. The increases were also due to ELCHO placing a new generation facility in
Poland in service in November 2003, a generation facility in Oman owned by Dhofar Power Company
S.A.O.C. (Dhofar Power) beginning commercial operation in May 2003 and increases in ownership of
Electrowina Skawina S.A (Skawina) in Poland in 2003 and 2004. The variances are also related to
favorable foreign currency exchange rates and higher energy sales volumes at Sociedad Austral de
Electricidad S.A. (SAESA) and a change for GWF Energy LLC (GWF Energy), which owns three
generation facilities in California, which was accounted for under the equity method of accounting in
2004, due to a change in ownership interest, as compared to the first nine months of 2003 and the fourth
quarter of 2002 when GWF Energy was consolidated.

Operating Revenues

The increase of $302 million for the year ended December 31, 2004, as compared to the same period
in 2003, was due to higher revenues at Global of $355 million, including a $247 million increase related
to the consolidation of TIE, a $62 million increase from ELCHO, a $35 million increase from SAESA, a
$25 million increase from Dhofar Power and a $35 million gain on the sale of MPC, partially offset by a
decrease of $53 million related to GWF Energy, which was not consolidated in 2004. Offsetting the
increases at Global were lower revenues at Resources of $51 million, primarily due to a loss of $31
million related to the recalculation of certain leverage leases, a loss of $11 million due to the termination
of the lease investment in the Collins generating facility and normal amortization of existing leases of
$10 million offset by a realized gain of $2 million related to investments in leases, partnerships and
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securities. See Note 10. Long-Term Investments of the Notes for additional information.

The increase of $116 million for the year ended December 31, 2003, as compared to the same period
in 2002, was due to higher revenues at Global of $124 million, including a $47 million increase from
Skawina, a $38 million increase from Dhofar Power, a $28 million increase from GWF Energy, which
was consolidated for nine months in 2003 compared to three months in 2002, and a $19 million increase
from SAESA, offset by the absence of $ 19 million in revenue from Empresa Distribuidora de
Electricidad de Entre Rios S.A. (EDEERSA), in Argentina, which was abandoned in 2003. Offsetting
the increases at Global were lower revenues at Resources of $10 million, primarily related to a $45
million net decrease in leveraged lease income and a $6 million decrease in realized income due to the
termination of two leveraged leases in December 2002. Partially offsetting these decreases was the
absence of an other than temporary impairment of non-publicly traded equity securities held within the
leveraged buyout funds of $42 million that was recorded in 2002.
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Energy Costs

The increase of S233 million for the year ended December 31, 2004, as compared to the same period
in 2003, was primarily due to a $192 million increase related to the consolidation of TIE and increases
of S22 million, $12 million and $5 million from SAESA, ELCHO and Dhofar Power, respectively,
offset by a decrease of $3 million from GWF Energy.

The increase of $37 million for the year ended December 31, 2003, as compared to the same period
in 2002, was primarily due to an increase of $21 million, $14 million, and $13 million from Skawina,
SAESA and Dhofar Power, respectively, offset by a decrease of $7 million and $5 million from
EDEERSA and Electroandes S.A. (Electroandes), respectively.

Operation and Maintenance

The increase of $63 million for the year ended December 31, 2004, as compared to the same period
in 2003, was primarily due to a $30 million increase related to the consolidation of TIE and increases of
$12 million, $9 million, and $2 million from ELCHO, SAESA and Dhofar Power, respectively, offset
by a decrease of $8 million from GWF Energy. The increase is also due to higher operating expenses of
$9 million at PSEG Energy Technologies Asset Management Company L.L.C. primarily due to higher
legal expenses and final asset sale settlements and $7 million at Global primarily due to the 2003
reversal of contingencies related to the Argentine write-down.

The increase of $8 million for the year ended December 31, 2003, as compared to the same period in
2002, was primarily due to increases of $19 million, $7 million, $6 million and $6 million from
Skawina, Dhofar Power, GWF Energy and Electroandes, respectively, offset by decreased operation and
maintenance expenses at Global of $28 million related to the abandonment of Global's Argentine
investments combined with lower labor and administrative costs.

Write-down of Project Investments

The decrease of $511 million for the year ended December 31, 2003, as compared to the same period
in 2002, was primarily due to Global's write-down of investments in 2002, primarily in Argentina. See
Note 6. Asset Impairments of the Notes.

Depreciation and Amortization

The increase of $13 million for the year ended December 31, 2004, as compared to the same period
in 2003, was primarily due to a $9 million increase related to the consolidation of TIE and increases of
$7 million, $5 million and $2 million from ELCHO, Dhofar Power and SAESA, respectively, offset by a
decrease of $11 million from GWF Energy.

The increase of $16 million for the year ended December 31, 2003, as compared to the same period
in 2002, was primarily due to increases of $8 million from both Dhofar Power and GWF Energy.

Income from Equity Method Investments

The increase of $12 million for the year ended December 31, 2004, as compared to the same period
in 2003, was primarily driven by an $8 million increase related to the sale of a portion of Global's
investment in LDS, an $11 million increase related to MPC due to additional projects going into
operation, and a $4 million increase related to GWF Energy, offset by an $ 11 million decrease related to
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the consolidation of TIE commencing July 1, 2004.

The decrease of $5 million for the year ended December 31, 2003, as compared to the same period in
2002, was primarily due to lower equity method income in 2003 of $17 million at GWF Energy, which
was recorded as a consolidated company for the first three quarters in 2003, as well as decreased
earnings at Chilquinta Energia S.A. (Chilquinta) of $4 million. Partially offsetting this decrease were
improved earnings at TIE of $14 million related to power purchase agreements (PPAs) entered into in
early 2003 and improved market conditions in Texas.
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Other Income

The decrease of $16 million for the year ended December 31, 2004. as compared to the same period
in 2003, was primarily due to the absence in 2004 of foreign currency transaction gains of S16 million
for RGE and SAESA that occurred in 2003.

The decrease of S6 million for the year ended December 31, 2003, as compared to the same period in
2002, was primarily due to the absence of favorable changes in fair value mainly relating to foreign
exchange contracts held by Energy Holdings.

Other Deductions

The increase of S28 million for the year ended December 31, 2004, as compared to the same period
in 2003, was primarily due to foreign currency transaction losses of S26 million and a loss on early
extinguishment of debt of S3 million in 2004, offset by a $5 million favorable change in derivative fair
value related to Global. The $26 million in foreign currency transaction losses was almost entirely due
to the impact of the weakening U.S. Dollar relative to the Polish Zloty on Global's investment in
ELCHO. At the inception of this investment, it was determined that ELCHO is a U.S. Dollar functional
currency as a portion of the long-term PPA with the Polish government is indexed to the U.S. Dollar to
support the portion of ELCHO's financing that is U.S. Dollar denominated. Since ELCHO has a U.S.
Dollar functional currency, all monetary assets and liabilities that are not denominated in U.S. Dollars
are marked at period-end exchange rates with changes in values recorded as gains or losses in earnings.
ELCHO has significant monetary liabilities in local currency, namely Polish Zloty debt used to partially
finance the construction of the plant. As a result of the strengthening of the Polish Zloty against the U.S.
Dollar in 2004, there were material losses recorded on the Polish Zloty debt to reflect the greater amount
of U.S. Dollars required to pay the local debt. However, the accounting model does not capture the
increase in value of Polish Zlotys that will be received under the long-term PPA with the Polish
government as the contract is not recorded on the balance sheet. As a result, the financial statements
only reflect the losses on the Polish Zloty debt which, economically, have been more than offset by the
increase in the value of the Polish Zlotys that will be received under the PPA.

The decrease of $72 million for the year ended December 31, 2003, as compared to the same period
in 2002, was largely due to a $77 million foreign currency transaction loss during 2002, which primarily
related to Global's Argentine investments.

Interest Expense

The increase of $37 million for the year ended December 31, 2004, as compared to the same period
in 2003, was due to a $13 million increase related to the consolidation of TIE commencing on July 1,
2004, a $29 million increase related to ELCHO since interest was no longer capitalized as the plant
became operational in the fourth quarter of 2003, and an increase in non-recourse debt at the project
level with higher interest rates, offset in part by the repayment of lower interest rate debt at Energy
Holdings during 2003 and 2004.

Income Taxes

The decrease of $ 11 million for the year ended December 31, 2004, as compared to the same period
in 2003, was primarily due to lower pre-tax income and the impact of changes in certain lease forecast
assumptions. In the fourth quarter of 2004, Resources revised several of its lease runs and recorded
additional benefits of state tax losses generated by certain of its leases. These additional benefits resulted
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from changes in'Resources' forecast of state taxable income and tax liability over the relevant lease
terms. This forecast was embedded in the lease reruns and led to an income tax benefit of S43 million in
2004 to reflect the cumulative benefit of this adjustment. This benefit was largely offset by the tax
impact associated with a $31 million decrease in leveraged lease revenue. Future earnings will also
increase by a modest amount as a result of this forecasted benefit. If Resources affiliates' taxable
earnings decreased significantly, resulting in the inability of Resources to record the benefits related to
its taxable losses, it could lead to an adverse material impact to Resources' results of operations,
financial position and cash flows. See Note 17. Income Taxes of the Notes for additional information.

The increase of S203 million for the year ended December 31, 2003, as compared to the same period
in 2002, was primarily attributed to increased pre-tax income for the year ended December 31, 2003, as
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compared to pre-tax losses in the same period in 2002. The pre-tax losses in 2002 resulted from the
write-off of S511 million, primarily related to investments in Argentina. See Note 6. Asset Impairments
of the Notes.

Income (Loss) from Discontinued Operations, including Gain (Loss) on Disposal, net of tax

Carthage Power Company (CPC)

In May 2004, Global completed the sale of its interest in CPC for approximately S43 million in cash
and recognized a gain on disposal of $5 million after-tax. Loss from Discontinued Operations for the
year ended December 31, 2003 was $24 million including a $23 million estimated loss on disposal for
the write-down of CPC to its fair value less cost to sell. The operating results of CPC for the year ended
December 31, 2002 yielded after-tax income of approximately SI million. See Note 4. Discontinued
Operations, Dispositions and Acquisitions of the Notes for additional information.

Energy Technologies

In September 2003, Energy Holdings completed the sale of the remaining companies of Energy
Technologies subsequent to recognizing a loss of S9 million, after-tax, in the first quarter of 2003. Loss
from Discontinued Operations for years ended December 31, 2003 and 2002 were $11 million and
$41 million, respectively, including the initial write-down in 2002. See Note 4. Discontinued
Operations, Dispositions and Acquisitions of the Notes for additional information.

Tanir Bavi

In the fourth quarter of 2002, Global sold its 74% interest in Tanir Bavi, a 220 MW generating
facility in India. Global reduced the carrying value of Tanir Bavi to the contracted sales price of $45
million and recorded a loss on disposal of $14 million after-tax for the year ended December 31, 2002.
The operating results of Tanir Bavi for the year ended December 31, 2002 yielded after-tax income of
55 million. See Note 4. Discontinued Operations, Dispositions and Acquisitions of the Notes.

Cumulative Effect of Change in Accounting Principle

In 2002, Energy Holdings finalized the evaluation of the effect of adopting SFAS 142 on its
recorded amount of goodwill. Under this standard, Energy Holdings was required to complete an
impairment analysis of its recorded goodwill and record any resulting impairment. The total amount of
goodwill impairments was $121 million, net of tax of $66 million and was comprised of $36 million
(after-tax) at EDEERSA, $35 million (after-tax) at RGE, $32 million (after-tax) at Energy Technologies
and SI 8 million (after-tax) at Tanir Bavi. All of the goodwill on these companies, other than RGE, was
fully impaired. In accordance with SFAS 142, this impairment charge was recorded as of January 1,
2002 as a component of the Cumulative Effect of a Change in Accounting Principle and is reflected in
the Consolidated Statement of Operations for the year ended December 31, 2002. See Note 9. Goodwill
and Other Intangibles of the Notes.

Other

To supplement the Consolidated Financial Statements presented in accordance with accounting
principles generally accepted in the U.S. (GAAP), PSEG and Energy Holdings use the non-GAAP
measure of Earnings Before Interest and Taxes (EBIT).
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PSEG's and Energy Holdings' Management each reviews EBIT internally to evaluate performance
and manage operations and believes that the inclusion of this non-GAAP financial measure provides
consistent and comparable measures to help shareholders understand current and future operating
results. PSEG and Energy Holdings urge shareholders to carefully review the GAAP financial
information included as part of this Annual Report.
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Global

The following table summarizes Global's capital at risk, net contributions to EBIT and non-recourse
interest in the following regions as of December 31, 2004 and 2003 and for the years ended
December 31, 2004, 2003 and 2002.

Region:
North America
South America
Asia Pacific(D)
Europe(E)
India and Oman
Global G&A—

Unallocated

Total

Total Global EBIT
Interest Expense
Income Taxes(D)
Minority Interests

Income from
Continuing
Operations

Total Capital at Risk(A)

As of As of
December 31, December 31,

2004 2003

427
1,581

6
209

94

$ 2,317 $ 2,554

EBIT(B)

2004 2003

(Millions)

2002

Non-Recourse
Interest(C)

2004 2003 2002

423
1,575
180
285
91

S 98
135
54
24
18

$ 117
150
8
22
9

$ 122
(441)

7
(8)
—

$13
33
—
33
15

S 2
27
—
5
9

S—
44
—
—
—

(31) (30)

$ 298 $ 276

(38) _ _ _

$(358) $94 $43 $44

$ 298 $ 276 $(358)
(170) (119) (118)

(49) (23) 178
(1) (13) 1

$ 78 $ 121 $(297)

(A) Total Capital at Risk includes Global's gross investments and equity commitment guarantees less
non-recourse debt at the project level.

(B) For investments accounted for under the equity method of accounting, includes Global's share of
net earnings, including Interest Expense and Income Taxes.

(C) Non-recourse interest is Interest Expense on debt that is non-recourse to Global.

(D) The differences in EBIT and Capital at Risk for Asia Pacific and Income Taxes are primarily due
to the sale of MPC which closed on December 31, 2004. The 2004 Capital at Risk does not include
the $136 million promissory note received from the sale of MPC. See Note 4. Discontinued
Operations, Dispositions and Acquisitions of the Notes.
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S25 million contingent guarantee related to debt service obligations of Chilquinta in Chile expiring in
2011. Additional guarantees consist of a $35 million and $37 million leasing agreement guarantee for
Prisma in Italy as of December 31, 2004 and 2003, respectively, $13 million and $24 million of
performance and payment guarantees related to Energy Technologies as of December 31, 2004 and
2003, respectively, that are supported by letters of credit that expire in May 2005, and various other
guarantees comprising the remaining $39 million and $45 million as of December 31, 2004 and 2003,
respectively, expiring through 2010.

In September 2003, Energy Holdings completed the sale of Energy Technologies and nearly all of its
assets. However, Energy Holdings retained certain outstanding construction and warranty obligations
related to ongoing construction projects previously performed by Energy Technologies. These
construction obligations have performance bonds issued by insurance companies for which exposure is
adequately supported by the outstanding letters of credit described above. As of December 31, 2004,
there were $30 million of such bonds outstanding, which are related to uncompleted construction
projects. These performance bonds are not included in the $138 million of guaranteed obligations
discussed above.

In addition to the amounts discussed above, certain subsidiaries of Energy Holdings also have
contingent obligations related to their respective projects, which are non-recourse to Energy Holdings
and Global.

Environmental Matters

PSEG, PSE&G and Power

Hazardous Substances

The New Jersey Department of Environmental Protection (NJDEP) adopted regulations concerning
site investigation and remediation that require an ecological evaluation of potential damages to natural
resources in connection with an environmental investigation of contaminated sites. These regulations
may substantially increase the costs of environmental investigations and necessary remediation,
particularly at sites situated on surface water bodies. PSE&G, Power and respective predecessor
companies own or owned and/or operate or operated certain facilities situated on surface water bodies,
certain of which are currently the subject of remedial activities. The financial impact of these regulations
on these projects is not currently estimable. However, neither PSE&G nor Power anticipate that
compliance with these regulations will have a material adverse effect on its respective financial position,
results of operations or net cash flow.

The U.S. Environmental Protection Agency (EPA) has determined that a six mile stretch of the
Passaic River in the area of Newark, New Jersey is a "facility" within the meaning of that term under the
Federal Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA).
PSE&G and certain of its predecessors conducted industrial operations at properties adjacent to the
Passaic River facility. The operations included one operating (Essex Site, one former generating station
and four former MGPs. PSE&G's costs to clean up former MGPs are recoverable from utility customers
through the SBC. PSE&G has sold the site of the former generating station and obtained releases and
indemnities for liabilities arising out of the site in connection with the sale. The Essex Site was
transferred to Power in August 2000. Power assumed any environmental liabilities of PSE&G associated
with the electric generating stations that PSE&G transferred to it, including the Essex Site.
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In 2003, the EPA notified 41 potentially responsible parties (PRPs), including PSE&G and Power,
that it was expanding its assessment of the Passaic River Study Area to the entire 17-mile tidal reach of
the lower Passaic River. The EPA further indicated, with respect to PSE&G, that it believed that
hazardous substances were being released from the Essex Site and a former MGP located in Harrison,
New Jersey (Harrison Site), which also includes facilities for PSE&G's ongoing gas operations. The
EPA has estimated that its study would require five to eight years to complete and would cost
approximately $20 million, of which it would seek to recover S10 million from the PRPs. including
PSE&G and Power. Power is evaluating recoverability of any disbursed amounts from its insurance
carriers.

Also, in 2003, PSEG, PSE&G and 56 other PRPs received a Directive and Notice to Insurers from
the NJDEP that directed the PRPs to arrange for a natural resource damage assessment and interim
compensatory restoration of natural resource injuries along the lower Passaic River and its tributaries
pursuant to the New Jersey Spill Compensation and Control Act. The NJDEP alleged in the Directive
that it had determined that hazardous substances had been discharged from the Essex Site and the
Harrison Site.

150
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The NJDEP announced that it had estimated the cost of interim natural resource injury restoration
activities along the lower Passaic River to approximate $950 million.

PSE&G and Power have indicated to both the EPA and NJDEP that they are willing to work with
the agencies in an effort to resolve their respective claims and, along with approximately 40 other PRPs,
have executed an agreement with the EPA that provides for sharing the costs of the study between the
government organizations and the PRPs. PSEG, PSE&G and Power cannot predict what further actions,
if any, or the costs or the timing thereof, that may be required with respect to the Passaic River or natural
resource damages. However, such costs could be material.

PSE&G

MGP Remediation Program

PSE&G is currently working with the NJDEP under a program to assess, investigate and remediate
environmental conditions at PSE&G's former MGP sites (Remediation Program). To date, 38 sites have
been identified as sites requiring some level of remedial action. The Remediation Program is
periodically reviewed, and the estimated costs are revised by PSE&G based on regulatory requirements,
experience with the program and available remediation technologies. Since the inception of the program
in 1988 through December 31, 2004, PSE&G had expenditures of approximately S294 million.

During the fourth quarter of 2004, PSE&G refined the detailed site estimates, and determined that
total Remediation Program costs could range between $650 million and $685 million. No amount within
the range was considered to be most likely. Therefore, $356 million was accrued at December 31, 2004,
which represents the difference between the low end of the total program cost estimate of $650 million
and the total incurred costs through December 31, 2004 of $294 million. Of this amount, approximately
$47 million was recorded in Other Current Liabilities and $309 million was reflected in Other
Noncurrent Liabilities. The costs associated with the MGP Remediation Program have historically been
recovered through the SBC charges to PSE&G ratepayers. As such, a $356 million Regulatory Asset
was also recorded.

Costs for the MGP Remediation Program were approximately S34 million in 2004. PSE&G
anticipates spending $47 million in 2005, $35 million in 2006, and an average of $26 million per year
through 2016.

New Jersey Clean Energy Program

The BPU has approved a new funding requirement for each New Jersey utility applicable to
Renewable Energy and Energy Efficiency programs for the years 2005 to 2008. The sum of PSE&G's
electric and gas funding requirement for 2005 is $82 million and grows to $137 million in 2008 for a
four-year total of $406 million. A liability for PSE&G's funding requirement has been recorded at
discounted present value with an offsetting regulatory asset.

Power

Prevention of Significant Deterioration (PSD)/New Source Review (NSR)

The PSD/NSR regulations, promulgated under the Clean Air Act (CAA), require major sources of
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certain air pollutants to obtain permits, install pollution control technology and obtain offsets, in some
circumstances, when those sources undergo a "major modification," as defined in the regulations. The
Federal government is seeking to order companies allegedly not in compliance with the PSD/NSR
regulations to install the best available control technology at the affected plants and to pay monetary'
penalties of up to approximately S27,500 for each day of continued violation.

The EPA and the NJDEP issued a demand in March 2000 under the CAA requiring information to
assess whether projects completed since 1978 at the Hudson and Mercer coal-burning units were
implemented in accordance with applicable PSD/NSR regulations. Power completed its response to the
requests for information and, in January 2002, reached an agreement with New Jersey and the Federal
government to resolve allegations of noncompliance with PSD/NSR regulations. Under that agreement,
over the course of 10 years, Power has agreed to install advanced air pollution controls that are designed
to reduce emissions of NOX, SO2, particulate matter and mercury. The estimated cost of the program as
of December

151
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31, 2004 includes approximately $110 million for installation of selective catalytic reduction systems
(SCRs) at Mercer, of which approximately $92 million has been spent, as well as approximately $300
million to S350 million at the Hudson unit and $150 million to $200 million for other pollution control
equipment at Mercer to be installed by December 31, 2012. Power also paid a $1.4 million civil penalty
and has agreed to spend up to $6 million on supplemental environmental projects. The agreement
resolving the NSR allegations concerning the Hudson and Mercer coal-fired units also resolved a
dispute over Bergen 2 regarding the applicability of PSD requirements and allowed construction of the
unit to be completed and operations to commence.

Power has notified the EPA and the NJDEP that it is evaluating the continued operation of the
Hudson coal unit in light of changes in the energy and capacity markets, increases in the cost of
pollution control equipment and other necessary modifications to the unit. These and other factors
impacting the power industry identified to the agencies continue to cast doubts on the appropriateness of
making the necessary investments and Power's ability to complete the work at this time. A decision has
not yet been made as to the Hudson unit's continued operation beyond the December 31, 2006 deadline
for installation of pollution control equipment. The related costs associated with the pollution control
modifications for the Hudson unit have not been included in Power's capital expenditure projections.

ISRA

Potential environmental liabilities related to subsurface contamination at certain generating stations
have been identified. In the second quarter of 1999, in anticipation of the transfer of PSE&G's
generation-related assets to Power, a study was conducted pursuant to ISRA, which applies to the sale of
certain assets. PSEG had a $51 million liability as of December 31, 2004 related to these obligations,
which is recorded on the Consolidated Balance Sheets.

New Generation and Development

Power

Completion of the projects discussed below, within the estimated time frames and cost estimates
cannot be assured. Construction delays, cost increases and various other factors could result in changes
in the operational dates or ultimate costs to complete.

Power is constructing the Bethlehem Energy Center, which will replace the Albany Station. Total
costs for this project are expected to be approximately $551 million with expenditures to date of
approximately $496 million (including IDC of $52 million). Construction began in 2002 with the
expected completion date in mid-2005, at which time the existing station will be retired.

Power is constructing a natural gas-fired generation plant in Linden, New Jersey. Power is replacing
the tubes in both steam turbine condensers due to corrosion that was detected. Power anticipates that
construction will be completed in the second quarter of 2006. Including the replacement of the rubes, the
total costs are currently estimated at approximately $1 billion with expenditures to date of approximately
$880 million (including IDC of $135 million).

Power also has contracts with outside parties to purchase upgraded turbines for Salem Units 1 and 2
and to purchase upgraded turbines and complete a power uprate for Hope Creek to modestly increase its
generating capacity. Salem Unit 2 completed Phase I of its turbine replacement during its Fall 2003
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Guarantor Other Consolidating
Power Subsidiaries Subsidiaries Adjustments Total

For the Year Ended December 31. 2003:
Net Cash Provided By (Used In) Operating

Activities $2,171 S 262
Net Cash Provided By (Used In) Investing Activities $(1,985) $ (548)
Net Cash Provided By (Used In) Financing

Activities $ (186) $ 587
For the Year Ended December 31. 2002:
Revenues $ 2 $ 4,503
Operating Expenses — 3,603

Operating Income 2 900
Equity Earnings in Subsidiaries 574 (3)
Other Income — 9
Other Deductions — —
Interest Expense (180) (69)
Income Taxes 72 (343)

Net Income (Loss) $ 468 $ 494

For the Year Ended December 31. 2002:
Net Cash Provided By (Used In) Operating

Activities
Net Cash Provided By (Used In) Investing Activities
Net Cash Provided By (Used In) Financing

Activities $ 877 $ 332

$ (182) $ 738
$ (695) $ (1,051)

(Millions)

(120)
(255)

374

42
41

118
(42)

77

298
(625)

328

$
$
$

$

(1,689)
1,956

(566)

(907)
(907)

(571)

(8)

(1)
9
—

S 624
S (832)

$ 209

$ 3,640
2,737

903
—

1

(1)
(122)
(313)

(571) $ 468

(437) $ 417
1,072 $(1,299)

(638) $ 899

Note 25. Merger Agreement

On December 20, 2004, PSEG and Exelon Corporation (Exelon), a public utility holding company
registered under PUHCA which is headquartered in Chicago, Illinois, entered into an agreement and
plan of merger (the Merger Agreement) whereby PSEG will be merged with and into Exelon (the
Merger). Under the Merger Agreement, each share of PSEG common stock will be converted into 1.225
shares of Exelon common stock.

The Merger Agreement contains certain termination rights for both PSEG and Exelon, and further
provides that, upon termination of the Merger Agreement under specified circumstances, (1) Exelon
may be required to pay PSEG a termination fee of $400 million plus PSEG's transaction expenses up to
$40 million and (2) PSEG may be required to pay Exelon a termination fee of $400 million plus
Exelon's transaction expenses up to $40 million.

The Merger Agreement has been unanimously approved by both companies' boards of directors but
is contingent upon, among other things, the approval by shareholders of both companies, antitrust
clearance and a number of regulatory approvals or reviews by federal and state energy authorities. The
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parties have made some of the regulatory filings to obtain necessary regulatory approvals. It is
anticipated that this approval process will be completed and the Merger will close within 12 months to
15 months after the announcement of the Merger Agreement in December 2004. Concurrent with the
Merger Agreement, PSEG adopted the Key Executive Severance Plan of PSEG (Severance Plan) and
adopted the Retention Program for Key Employees of PSEG (Retention Program).

Severance Plan

The Severance Plan provides change in control severance benefits to certain elected officers of
PSEG whose employment is terminated without "cause" or who resign their employment for "good
reason" within two years after a change in control, which would include the consummation of the
Merger. Under the Severance Plan, the majority of the participants, if they are terminated without
"cause" or resign his or her employment for "good reason" within two years after a change in control,
will receive (1) a pro rata bonus based on the participant's target annual incentive compensation, (2) two
times the sum of the participant's salary and target incentive bonus, (3) accelerated vesting of equity-
based awards, (4) a lump sum payment equal to the actuarial equivalent of the participant's benefits
under all of PSEG's retirement plans in which the participant participates calculated as though the
participant remained employed for two years beyond the date his or her employment terminates less the
actuarial equivalent of such benefits on the date his or her employment terminates, (5) two years
continued welfare benefits (the first 18 months of which will be provided through PSEG-paid COBRA
continuation coverage), (6) one year of PSEG-paid outplacement
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services and (7) vesting of any compensation previously deferred. Under the Severance Plan, one
participant will receive the same benefits as the other participants, except that the applicable multiplier
for salary and target incentive bonus, retirement plan accruals and continuation of welfare benefits is
three years instead of two.

Retention Program

The Retention Program, effective as of December 20, 2004, provides for payments to be made to
certain key employees of PSEG who remain employed from the date of execution of the Merger
Agreement through the date that is 90 days after the consummation of the Merger. The amount of a
participant's retention payment may not be less than 40% or more than 150% of the participant's annual
base salary. Retention payments under the Retention Program may not exceed $10 million in the
aggregate.

PSEG will pay the first installment, equal to half of a participant's total retention payment, within 60
days after the first anniversary of the date of execution of the Merger Agreement. PSEG will pay the
participant's remaining retention payment on the business day following the date that is 90 days after the
consummation of the Merger. No participant whose employment terminates for any reason other than
involuntary termination without "cause" will receive any subsequent installment of the retention
payment. A participant whose employment is terminated without "cause" on or prior to the
consummation of the Merger will be treated as if he or she remained employed through the date that is
90 days after the consummation of the Merger for all purposes under the Retention Program.

188
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PART III

ITEM 10. DIRECTORS AND EXECUTIVE OFFICERS OF THE REGISTRANTS

Executive Officers

The Executive Officers of each of PSEG, PSE&G, Power and Energy Holdings, respectively, are set
forth below, as indicated for each individual.

Name

Age as of
December

31,
2004

E. James Ferland

Thomas M.
O'Flynn(l)(3)(4)

Robert J.
Dougherty, Jr.(l)
(4)

Ralph Izzo(l)(2)

Office

62 Chairman of the Board, President and Chief
Executive Officer (PSEG)
Chairman of the Board and Chief Executive Officer
(PSE&G)
Chairman of the Board and Chief Executive Officer
(Energy Holdings)
Chairman of the Board and Chief Executive Officer
(Power)
Chairman of the Board and Chief Executive Officer
(Services)

44 Executive Vice President and Chief Financial
Officer (PSEG)
Executive Vice President—Finance (Services)

Executive Vice President and Chief Financial
Officer (Energy Holdings)
Executive Vice President and Chief Financial
Officer (Power)
Managing Director—Global Power and Utility
Investment Banking Division Group (Morgan
Stanley)

53 President and Chief Operating Officer (Energy
Holdings)

Vice President (PSEG)

President (Global)

47 President and Chief Operating Officer (PSE&G)

Vice President—Utility Operations (PSE&G)

Vice President—Special Projects (Services)

Vice President—Appliance Service (PSE&G)

Vice President—Corporate Planning (PSEG)

Effective Date
First Elected to
Present Position

July 1986 to
present

July 1986 to
present

June 1989 to
present

June 1999 to
present

November 1999 to
present

July 2001 to
present

July 2001 to
present

August 2002 to
present

February 2002 to
present

December 1997 to
May 2001

January 1997 to
present

March 1995 to
present

August 2003 to
present

October 2003 to
present

June 2002 to
October 2003

September 2001 to
June 2002

April 2000 to
September 2001
March 1998 to

921010416
// A /Q i m i /A.AAAOCA1 1 '7ACAAA'7nA /„ -3 ATA A O /T A / O A A C



Page 377 of 422

R. Edwin Selover

Patricia A. Rado(l)

Robert E. Busch(l)
(2)

59 Senior Vice President and General Counsel (PSEG)

Vice President and General Counsel (PSEG)

Senior Vice President and General Counsel
(PSE&G)
Senior Vice President and General Counsel
(Services)

62 Vice President and Controller (PSEG)

Vice President and Controller (PSE&G)

Vice President and Controller (Power)

Vice President and Controller (Energy Holdings)

Vice President and Controller (Services)

58 President & Chief Operating Officer (Services)

Senior Vice President-Finance and Chief Financial
Officer (Services)
Senior Vice President and Chief Financial Officer
(PSE&G)

193

April 2000
April 2002 to

present
April 1988 to April

2002
January 1988 to

present
November 1999 to

present
April 1993 to

present
April 1993 to

present
June 1999 to

present
April 2004 to

present
November 1999 to

present
April 2001 to

present
November 1999 to

April 2001
June 1998 to

present
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Effective Date
First Elected to
Present Position

Harold W. Borden
Jr.(3)

Morton A. Plawner
(3)

Frank Cassidy(l)(3)

Steven R.
Teitelman(3)

Michael J.
Thomson(3)

Eileen A. Moran(4)

Miriam E. Gilligan
(4)

60 Vice President and General Counsel (Power) June 1999 to present

Vice President—Law (PSE&G)
57 Treasurer (PSEG)

Vice President and Treasurer (PSE&G)
Vice President and Treasurer (Power)

58 President and Chief Operating Officer
(Power)
President (Energy Technologies)

58 President (ER&T)

Vice President—Energy Resources and
Trading (PSE&G)

46 President (Fossil)

President (Global)

50 President (Resources)
President (EGDC)

53 Vice President—Finance and Treasurer
(Energy Holdings)
Vice President (Services)

Treasurer (Energy Holdings)

April 1995 to July 1999
April 1998 to present

April 1998 to present
June 1999 to present
June 1999 to present

November 1996 to June
1999

June 1999 to present

August 1997 to August
2002

August 2003 to present

January 1997 to July
2003

May 1990 to present
January 1997 to present

December 2001 to
present

December 2001 to
present

1997 to December
2001

(1) Executive Officer of PSEG

(2) Executive Officer of PSE&G

(3) Executive Officer of Power

(4) Executive Officer of Energy Holdings

Directors

PSEG

The information required by Item 10 of Form 10-K with respect to (i) present directors of PSEG who
are nominees for election as directors at PSEG's 2005 Annual Meeting of Stockholders, and directors
whose terms will continue beyond the meeting, and (ii) compliance with Section 16(a) of the Securities
Exchange Act of 1934, as amended, is set forth under the headings "Election of Directors" and Section
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The Information In this joint proxy stateraejit/prospectus is not complete and may be changed These securities may
not be sold until the registration statement fried with the Securities and Exchange Commission is effective. This
preliminary joint proxy statementAjrospectus is not an offer to sell and it is not soliciting an offer to buy these
securities in any jurisdiction where the offer or sale is not permitted.

PRELIMINARY COPY—SUBJECT TO COMPLETION, DATED FEBRUARY 1Q,2M5

Exelon
MERGER PROPOSAL— YOUK VOTE IS IMPORTANT

On bchaif of ihe boards «f directors a/idmanflgemeni of both Exelon Corporation and Public Service Enterprise Group Interpolated, vve ire pleased 10 deliver
our joim proxy siiumeni/pnspettuf for the merger involving Ex«lon »nd PSECJ. We believe this merger will create isrong combined company that w i l l deliver

oruirti benefits 10 our shareholders, to our customers and 10 Uie coramwniiics ue serve.

l receive lJ2S«h*res of Eitloji csmraon stock fureact share of PSEG common stock held. The
exchange rstio is fixed ud will n<x be adjusted to reflect stock price changes prior to Ox completion of (be mere". Bawd on ihe closing price of Exd on
common ntKk on the New York Stock Exchange on December 15,2004, [he la>t fill! trading day prior to a signifiwiii increase in trading voluro* from the average
trading volurne of Exclcm and FSEG common siockjnd inquiries from Tfte Wall Stnei Journal tigztiini vfhetherExelop and PSEG were in advanced merger
discussions, tie exchange ratio represented approximately $53. U in value for filch share of PS EG common sttxji Bsscd on the closing price of Exelon common
nock on the New York Siocl 'Exchange cm December 16. 2004. the last full trading dsy prior tp (he publication of news articles reporting that Exelon *nd PSEG wrc
in advanced racrjcrdiscuKsions, Lie exchange ratio rep;es«nl?d »ppro«mate|y $52.19 in value for each stare of PSEG common stock. B«ied on the closing pri« of
Exelon com men iioci on (he N«* York Stock ExchaDfie on Decenrber 17,2004, [he last ful l trading day prior to our public annouactinem of ihe merger, thf
«xclisi>je raiiorepresinitxl approximately SSI. 28 in vtlue fore»ch share of PSEO ooramfln £OC!L. Btsedonthe closing price of Fxelon common stock on the Nc»
York Stock Eichsuige on f • •], 2005,ofS| • ], flic exchange rilio rtprtsenKd approximately $[ • ] in value for each shore of PSEG common stock. Tht
value of the consideration to b« received by 1*&EG shareholders will fluchwtt with crtaq^cii u the price (tfEteJou common stock. W« urge von to obtain
current juiuktt qnotatiom for Exeloa ind PSEG commar

Exelon shareholders will continue 10 cwnilieiresisimg Exelon shams. We estimate Ibdt Exelan mjy issus vp to approxjms[cly [ • j million E
common stock to PSEG shiriholders as cooiemplatKl by tlic merger ajrcemenu which includes spproxirestely [ • ] million shares of Exelon common stock
issuabie pursuant to PSEG stock options to IxMssunied by Exelon ind SJbilituted with ojtjons to purchaa; Exelon common stock. Upon completion of the merger,
F.xeJen's shareholders irntnediately prior to the maget will o\vn approximately j . ]% of Exeloo's outsianding shares on s fully diluted basis and former PSEC
shareholders will ownapprojirnstely 1 • 3%ofExdon'soutaan<iing common sock ODI fully diluted basis. Uponcumpleiionof the rnerge;, Extlon will cluogei
nartfe from Exslon Corporsu'an to Exdon Eltctric & Gas Corporation. ExcJon corr.moD aock will continue to be listed on Ox New York Stocfc Exchange.

For a discussion of the TJnitni Stales federtJincomt t»x consequences of the mtrjjttr, stt "TbeMwg«r — Material ITplwd States FtderaJ Income Tui
Corisequcnrcio/UieMtrgti'" btgiRninjpJl p«je[ • J of thii joint proxy «UMn)eM/iirosp«cftt5.

We urgi! you to read this joint proxy statement/prospectus, which includes important infoonition about the mergerand our annuil meetings. IB partieulai, we
ttiestttion titled "Risk Factors" on pa^isf • J c h r o u j h t * ] of this joint proxy staKtaeut'iirosptctus which contains a description of (h* risks tbiat you
should cooiidtrin eviluatbg (he merger.

E«!cn asks thil, in addition lo the o'hermatters to be considered it Ui£ Exelon annual meeting, Exclcr srwreholdera approve the issuance of stoi/es of Exelon
common stock as comtrnplattd by the mcrjcr agreement- lixelon's annua l reeling will be held st the following lime Jftd place;

[ ' J.2M5
/ • y local litnf

£xckin'£ rxiird oT direrMrshas reviewed and oonad«rcd the term, cf the merger »nd the nerftr nfrftmeotandhii- ucaniaousJydittrciliieJ tha t ib<
merger, Including the I5suan« ofsbartti ofEitloa common stock a: contempUt«l by tie mtrjor agreement, Is advisable, fair to and in the best interests a!
Exdoc and iu shareholder: and lumnLmoaJy rtcommtods that Exelon shsrttojijors vole FOR tbeproposjl lo approve the issuance of share: of Exclcn
common stock as cortemplstttl by liie merger agretment,

aiks that, in iddirion to the other matters to be considered ai the PSEG annual meet ing, PSEG shareholders approve the mcrgtr agreement irtd thereby
approve the merger. PSEG's jnouil roectinj will be held at ihe following time and plicc:

/ • i.lCOf
I " ] local tune
ILxuiiM TBD]

PSiXS's board of directors hii reviewed and considertd tb* 1trms oT th« ncrjtr and the merjer agreement and has unsnunooiily iSottnniiled thai the
P1«rj£Vr LV i»avl»M>»««j <*!<- IV «"d Jra ll«« l/«-«l li.l»r-u*v* or »*fi»:C: «^4 11-. -K^^.hoMorT. >i*d uaAniraoukl^ rocxHnm«ndl, lh«f PBJv<5 *l|,*r^-h oM»n- ^'-*- t'rt tt »|.*

proposal to approve ttie merger afrcenient and thereby approve th« merger.
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WE cannct corapleie [hs mt r je run lw lit Exclon shsjchddcrs approve [he issuance of" shares of ExcJoc common slock as conl f impla tedby uie merge r
igrccinenc crvd the PSEG jhircholdcrs ape cave the merger igrttownt, Vour V0(e is i[»f»rtsnL

J o f u i W . R o w e E, James FcrbLcfl
Chvintwn Qfth? Board, Chairman of the Board,

president and Chief Executive Office f PfttidtN em! (VllV/Ewwfv* OZj5ct-r
Public Service Enterprise Group Incorporated

Neither the Securities and Ewbsnge Commii'iioc mr any Sate securite commission h«5 approved ur diwipproved the securities to be issued u n d e r this
juiat prOYV sutement/?n»f>«:(ui or dct-rmiflM if thJs Jolfll praxy rtsteojeat/pro4p*ctis katcurstj or adequate, Any representation fa) tb« contrary iss
crimiiiil orftu5«.

This joint proxy suiemcoi/prospecius is <J»t«d I • I, 2QQ5w.d is first being mailed lo E«!on and PSEG shueholdert on or about ( ' 1,2005,
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IRS Private Letter Ruling Regarding Nuclear Decommissioning Trust Funds

United States Treasury regulations generally provide for the nonrecognition of gain or loss for United States federal
income tax purposes with respect to the transfer of certain decommissioning trust funds maintained by nuclear power plant
owners in connection with the transfer of an interest in a nuclear power plant The precise application of these Treasury
Regulations in the context of the merger, however, is not free from doubt. Therefore, Exelon and PSEG have agreed to seek a
ruling from the IRS confirming that no gain or loss will be recognized for United States federal income tax purposes with
respect to the transfer of PSEG's decommissioning trust funds as a result of the merger,

Corporate Restructuring

Subject to receipt of necessary regulatory approvals, Exelon arid PSEG intend to pursue a restructuring of their corporate
organizations after completion of the merger. In general, this restructuring will involve:

PSE&G becoming a direct subsidiary of Exelon Energy Delivery, LLC; thereafter, PECO, ComEd and
PSE&G will be separate indirect subsidiaries of Exelon and will continue to be regulated public utilities;

• Combip.ing PSEG Power and Exelon Generation into one entity and combining certain of PSEG Power's
subsidiaries with that combined entity; and

• PSEG Services selling its assets to Exelon Services, with Exelon Services providing central services to the
combined company and its subsidiaries.

By virtue of the merger, PSEG Energy Holdings will become a direct subsidiary of the combined company.

The companies may modify these restructuring plans to adapt to changing regulatory and competitive conditions.
Completion of the merger is not conditioned on Ihe consummation of, or receipt of regulatory approval for, any portion of
these corporate restructuring plans,

Appraisal Rights

Neither Exelon nor PSEG shareholders are entitled to appraisal rights in connection with the merger under the
Pennsylvania Business Corporation Law or the New Jersey Business Corporation Act, respectively.

i

Federal Securities Laws Consequences; Stock Transfer Restriction Agreements
• i

All shares of; Exelon common stock received by PSEG shareholders pursuant to the merger will be freely transferable,
except that sharesiof Exeloa common stock received by persons who are deemed to be "affiliates" of PSEG under the
Securities Act of 1933, as amended, at the time of the PSEG annual meeting may be resold by them only in transactions
permitted by Rule. 145 under the Securities Act of 1933 or us otherwise permitted under the Securities Act of J933, as
amended. Person^i/ho may be deemed to be affiliates of PSEG for such purposes generally include, individuals or entities
that control, are controlled by or are under common control with, PSEG, as tiie case may be, and include directors and certain
executive officers of PSEG. The merger agreement requires that PSEG iwe reasonable best efforts to cause each affiliate to
execute a written agreement to the effect (hat such persons will not offer, sell or otherwise dispose of any of the shares of
ExeJon common stock issued to them pursuant to the merger in violation of the Securities Act of 1933, as amended, or the
related SEC rules and regulations promulgated thereunder.

The registration statement of which this joint proxy statement/prospectus is a pan does not cover any resales of the
Exelon common stock to be received by the shareholders of PSEG upon completion
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